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INTRODUCTION 
With the reawakening of interest in the obsolete 
instruments of the Renaissance and Baroque, it becomes necessary 
to reexamine some of the modern instruments that were in 
existence during those earlier periods. I One cannot, for instance~ 
place a modern bassoon in a group made up of viols, recorders, 
and harpsichord and have it sound as it did in early Baroque 
consorts unless there has been neither structural changes in 
the instrument and reed nor changes in the performer's concept 
of tone quality. Obviously, this is not the case. 
The purpose of this study was to ascertain the effects 
on the tone of various changes that have been made in the 
bassoon and especially in the reed. To do this, it was necessary 1 
to assemble acoustical information on the bassoon and on double 
reed systems as far as such information was available. Since 
the primary sources of historical information on double reed 
measurements and construction are generally unavailable, the 
information gathered from these sources was reproduced verbatim 
as part of this paper. Comparison was made of this information 
to show the changes in reed construction and its effect on the 
tone quality. 
Since, in the final analysis, it is the player and his 
mental conception of the tone he wishes to produce that has the 
greatest effect on the timbre of the instrument, the final 
' 
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chapter deals with the discussion of bassoon tone quality as 
revealed in written evidence contemporary with various eras 
in bassoon history. 
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CHAPTER I 
NOMENCLATURE AND MATERIALS 
The bassoon is one of the less standardized of the 
~rchestral instruments, both as to nomenclature and as to 
actual construction. The illustration (Plate I, p. 4) is of 
~he bassoon as it was commonly built toward the end of the 
eighteenth century. At that time bassoons were appearing with 
a few additional keys, such as the low BB key between D hole 
and the BB-flat key; but it was not until the first quarter 
pf the nineteenth century that the experiments were begun which 
eventuated, later in the century, in the divergent paths taken 
~y French and German bassoon makers. The differences found 
in the two modern types of instruments are due to the preferences 
shown by the makers in the two countries for certain 
characteristics of tone. The French have chosen, on the whole, 
those acoustical properties that emphasize the feminine, lyrical 
and elegaic aspects of the instrument; while German makers 
seem to have preferred the more masculine and dramatic tone 
quality. 1 It is beyond the scope of this paper to give a 
complete history of the development of these different schools 
lNicholas Bessaraboff, Ancient European Musical 
Instruments (Boston: Harvard University Press, 1941), p. 125. 
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PLATE I 
-· FRONT AND REAR VIEWS OF Tim SIX-KEYED BASSOON 
lo f bassoon making. 2 A few of the 
!instrument will be pointed out as 
more obvious changes in the 
part of the nomenclature. 
,I 
:I 
II 
!I 
Even in the old six-keyed bassoon, most of the attributes !1 
II 
of the present day bassoon were already present, with the i/ 
exception of some of the key work. The five sections into 
which the bassoon is disassembled were already present, as is 
shown on Plate I. 
:r 
II 
II 
II 
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:i il 
'I !I 1) The bell - note that the interior bore (broken lines) i,[ 
jdoes not follow the decorative turning on the exterior, but is 
lei ther straight, or slightly tapering to the top where there II 
'I jl is a short flaring section. There is no hole and key on the 
bell in the illustration because the low B-natural key was not 
added until later. 
2) The long or bass joint - this joint has undergone 
the addition of keys on the front for the little finger and 
rearrangement of the thumb keys and holes.3 
3) The butt or double joint - the holes in this joint 
i 
li 
\l 
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II 
have been rearranged considerably on later bassoons. 
II 
II 
II Many have il 
been moved into locations which are more correct acoustically, !I 
li 
!I 
Some additional holes have and their sizes have been changed. 
been added to give alternate fingerings for certain notes. 
bottom of the butt joint, which was formerly closed by means 
The II 
!I II 
,I 
II 
!I 2For a complete discussion of the mechanical development I 
of the two types of bassoon, see Adam Carse, Musical Wind I. 
Instruments (London: Macmillan and Co., Ltd., 1939), pp. 181-197. il 
3The front view of the bassoon in Plate I is on the right li 
and the rear view is on the left, contrary to the caption. 11 
-----·- ----------------------------- -------------------- ----------------- ---------------- --- .... ----------------- .. '"il' ----- .... -----
of cork, is now continued by means of a curved metal tube which 
gives a more uniform configuration to the bore at that point. 
6 
4) The wing or tenor joint - the front of this joint 
has changed little, with the exception of a trill key or two. 
The rear of the wing joint has acquired a series of four or five 
register or "flick" keys. 
5) The crook or bocal - At this time the bocal had no 
pin hole; this was added sometime between 1821 and 1840. At 
first it was uncovered, but soon after its appearance a clapper 
was added to cover it, which was controlled by a key on the wing 
joint.4 
The letters on the holes in the illustration are the 
notes that are produced by the instrument if that hole is the 
nearest one to the reed that is uncovered. The letters on 
the keys are the notes that are sounded when the keys are 
depressed. 
The bore of the instrument (rear view, broken lines) 
is a cone of narrow scale; the holes in the wing joint and butt 
(front view, broken lines) are obliquely drilled cylindrical 
borings. The significance of this construction will be 
discussed in chapter two. 
ti 
'I II 
11 
;i The reed (Plate II, p. 7) is the generator of the 
vibrations that travel through the bore of the instrument. It II 
4carse, Musical Wind Instruments, p. 193. 
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PLATE· II 
.. .:·· ~ .. 
,.. ,., ..... 
\ ' ' TIP 
. I LAY 
---"':--- FIRST WIRE 
THROAT 
---'r- SECOND WIRE 
TUBE 
Parts of the bassoon reed, with standard measurements 
•. 
.. .. 
1 Ya" 
l 
8 I 
I is placed on the end of the crook. The illustration of a modern 
reed, with average measurements, is given beside the drawing. 
The various parts are labled with the names that will be used 
throughout the paper. 
of the reed. 
The lay is also referred to as the blade 
The reed is made of the following materials: 
1) The binding - the most common binding is what is 
sold commercially as carpet and button thread (color of the 
thread makes no difference ). After the binding is fastened, 
it is coated with laquer, dope, or fingernail polish to seal it. 
Some bassoonists, including Sherman Walt, principal bassoonist 
of the Boston Symphony Orchestra, now dispense with the binding 
altogether and cover the tube of the reed down past the third 
wire with plastic electrician's tape which can be easily 
removed if it becomes necessary to tighten the third wire due 
to cane shrinkage.5 
2) The wire - the most usual wire used on bassoon reeds 
is No. 22 soft brass wire; although iron wire is sometimes used, 
especially by the French, and even silver wire. 6 The brass 
wire has the advantages of being flexible and relatively 
inexpensive. When iron wire is used, it is usually formed into 
rings which are then forced onto the reed, instead of being 
5Personal interview. 
6William Spencer, The Art of Bassoon Playing (Evanston, 
Illinois: Summy-Birchard Publishing Co., 1958), p. 27. 
i 
I 
• 
I 
! 
I 
I 
i 
II 
,I 
~ 
I' ,I 
II q 
II 
i 
~-
II 
II 
- _, ______ . 
9 /1 
I' 
I 
twisted directly onto the reed as with the other wires. The 
first wire usually has its twisted ends on the opposite side 
from the other two wires. 
3) The cane - One of the most confusing aspects of the 
reed is the material from which the blades and body of the reed 
I 
I 
I' 
are made. It is not cane or bamboo, as is commonly supposed; 1\ 
:I 
but is a reed grass, Arundo donax or A. sativa, found in Europe.7:1 
The name of the raw material, reed, has somehow migrated to the II 
finished product, reed, so that the misnomer, cane, has been 
appropriated for the raw material. Due to the currency of 
this name in common usage, cane will be used in this paper to 
refer to the raw material. The best Arundo donax for reed 
making seems to be that grown on the Mediterranean coasts of 
France, Spain and Italy. The plants, which reach a height of 
six to twelve feet, are grown in dry, sandy or stony soils, rich 
in quartz, flint, or chalk, and are never irrigated. 8 The 
cane is allowed to grow for at least two years before cutting. 9 
II 
11 
I 
I 
II 
II I 
I 
It is then piled in conical stacks through which air may 
circulate easily, and left to season for from two to four years.l1 
I, 
7Philip Bate, The Oboe: An Outline of its History, 
Development and Construction (london: Ernest Berm Ltd., 1956) 
pp. 16-17. 
8Ezra Kotzin, "The Reed Problem," Woodwind Magazine, 
Vol. I, No. 1 (November, 1948), p. 4. 
9Ibid. 
lOBate, The Oboe ••• , p. 17. 
-=---,...,-t----_ ------.---
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11rbtd., PP· 17-18. 
CHAPTER II 
ACOUSTICS OF THE BASSOON 
The following glossary of acoustical terminology is 
included because of the similarity of certain musical and 
acoustical terms which, in use, differ greatly in their 
meanings. These definitions are not rigorous or general and 
apply specifically to the meanings of the terms as found in 
this paper. 
Harmonic series - The series of partial tones consisting of the 
fundamental or prime tone (usually called the first partial) 
together with all its overtones whose frequency ratio to the 
fundamental can be expressed in whole numbers (usually called 
1 second partial, third partial, etc.). The harmonic series 
for the note C consists of the following: 
. . -e- - . . Ef£. o] o C-9-J (.p.Q] ?Q ~ *- ---·-====tL-~. ----·- t ...~ 0 ----·----- ,...ft_ 
L::::_ .·--·-: -p - 0 [~0] ~ - -·------sru<..,_ 
0 
't 2 3 '{ 5 6 ~ f? 9 10 rt IZ 1.3 1'1 l!r J{, 
(The numbers are the partial numbers. The bracketed notes 
are slightly flat or sharp.) 
Partial tone or partial - One of the tones in the complex that 
forms an ordinary tone. The partial tone which has the lowest 
1webster's New International Dictionary of the English 
Language, Second edition, Unabridged, p. 1140. 
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frequency is the fundamental; the other partial tones are 
overtones. An upper partial tone is an octave or harmonic. 2 
Overtone or harmonic - Any partial above the first or 
fundamental. e.g. the second partial is the first harmonic or 
overtone. 
12 
Sound spectrum or vibrational recipe - The pattern of appearance 
and strength of the various partials making up a particular 
tone.3 
Standing wave or stationary vibration - The type of vibration 
in which there are nodes, or points of no motion and in which 
the medium between the nodes vibrates. Such motion may be 
regarded as the superposition of two trains of waves, of the 
same frequency and amplitude, traveling in the medium in 
opposite directions. 4 
Node - A point of maximum condensation and rarefaction, but no 
motion, in a vibrating column of air.5 
Antinode - A point of maximum motion, but no change of pressure, 
in a vibrating column of air. 
Beats or beating - the pulsations of tone which occur when two 
2Ibid., p. 1782. 
3wilmer T. Bartholomew, Acoustics of Music 
Prentice Hall, Inc., 1942), p. 12. 
(New York: 
4.:.:.w..:.e..:.b.::s:..:t..::;.e..::;.r_'..::s~N.:.;;;e;..:.w:._:I::.::n~t:;..;e;..:r~n:.;;;a:;;..t~i~o:;..;n;;;;;a_l;;;_,D::;.i=c..:.t.::.i.=..o.;;;n=a-=-r"'-y--=-·...-;•~· , p. 2462 • 
5rbid., p. 1658. 
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Mode of 
first pa 
the seco 
Impedanc 
force pe 
Malocclu 
Embouchu 
13 
und at the same time but at slightly different intervals. 1 
I 
vibration - the physical equivalent of partial. Ex. The I 
rtial is the first mode of vibrati6n; the second partial, 
nd mode of vibration, etc. 
e - In a sound-transmitting medium, the ratio of the 
6 r unit area to the volume velocity of a given surface. 
sion- Faulty closure of the upper and lower teeth.? 
re - The manner of application of the lips and mouth 
I 
I 
to the m outhpiece of a musical instrument and the manner 
actually 
particul 
Damping 
Differen 
frequenc 
extraneo 
that of 
The diff 
particul 
Language 
Vol. I, 
adopted or developed by a particular player for the 
ar mouthpiece of a wind instrument. 8 
- The loss of energy to friction and sound radiation. 9 
ce tones - When a body is forced to respond to two 
ies at once, unless they are very soft tones, 
us frequencies appear, the most prominent of which is 
the difference between the generating frequencies. 
erence tone between any two adjacent harmonics of a 
ar note is the fundamental. 
6Funk and Wagnalls Standard Dictionary of the English 
Combined with Britannica World Langua~e Dictionary, 
p. 633. 
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?Ibid., Vol. I, p. 771. 
I 
I 
I 
I 
Instrume 
British 
Study Se 
and Co., 
~. M. Porter, "Dental Aspects of Orchestral \'lind I 
nt Playing with Special Reference to the 'Embouchure'," 1
1 Dental Journal, Vol. XCIII, No. 3 (August 5, 1952), p. 67~ 
9Arthur H. Benade, Horns, Strings and Harmony ("Science j_j 
ries"; Garden City, New York: Anchor Books Doubleday 
) I Inc., 1960 , p. 33. !1 
II 
Form~ theory - The characteristic tone quality of an 
instrument is due to the relative strengthening of whatever 
partial lies within a fixed or relatively fixed region of the 
musical scale.10 
Bel - The change in the intensity of a sound which results 
from a tenfold increase in the energy causing this sound. 11 
Decibel - One tenth of a bel. 
i 
consisting of: (1) the bore of the instrument, (2) the tone holesl 
I 
I' of the instrument, (3) the reed, and (4) the resonating cavities II 
of the head, throat, and chest of the player. These four parts II' 
w111 be treated separately; but f'1rst, a general explanation I, 
Acoustically, the bassoon is a quadripartite system 
may assist in the understanding of the action of the 
individual parts of the system. 
The reed, placed in the player's mouth, acts as a 
valve, opening and closing at intervals under the pressure 
of the air in the player's mouth and the fluctuating pressure 
at the node which forms at the reed end of the bore. This 
opening and closing sets up vibrations in the tube. The 
frequency of these vibrations is controlled by the length and 
mass of the bore which is shortened by uncovering holes along 
its side: the shorter the tube, the higher the frequency. It 
is possible for a node to form in the middle of the bore, thus 
10Bartholomew, Acoustics of Music, p. 17. 
11James Jeans, Science and Music (London: Cambridge 
._ p. 224. 
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i 
halving the distance the vibrations must travel and doubling 
It is this segmentation the frequency of the vibration. 
that produces the harmonics. Segmenting the bore into two 
sections gives the first harmonic; into three, the second 
harmonic; etc. 
Only two types of bores are useable in woodwind · 
instruments: the cylinder and the cone. Other shapes are not 
possible; for when shortened by uncovering of the fingerholes, 
these bores would have a continually changing configuration 
and, consequently, a different vibrational recipe and tone 
quality for each note of the scale •12 The principal difference 
between cylindrical and conical pipes closed at one end is the 
ability of conical pipes to produce all partials, while 
cylindrical pipes are able to produce only the odd numbered 
ones. This important difference affects not only tone quality, 
but also controls the formation of the middle register of the 
various woodwinds. Since the middle register has the second 
available partial as its fundamental, it differs; with conical 
instruments (oboe and bassoon) using the second partial or 
octave: while on cylindrical instruments (clarinet) it is the 
second odd numbered partial (third partial) which must be 
employed. The importance of this fact on the history of 
double reed instruments will be developed in a later chapter. 
The bells of orchestral winds are disregarded when 
12Benade, Horns, Strings and Harmony, pp. 209-210. 
II 
II 
--------"- -----·-·--· ·"'-t·' .. 
16 
I 
discussing bore shapes, for they are given their peculiar forms !I/ 
to compensate for the fact that open holes are not drilled to :j 
the very end of the bore. As Benade puts it: I, 
A properly shaped bell can have nearly the same sort of 
transition from inefficient to efficient radiation as do 
the holes it is designed to replace, and thus it prevents 
the emission of unmusical snarling noises that would come 
out of the abruptly ended bore. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
It is the side holes which turn a wooden pipe into a 
musical instrument, and the bell is a portable substitur~ 
for an enlongated bore with unused but open side holes. ) 
The bores of woodwind instruments are not perfectly 
cylindrical or conical. They contain alterations put in 
deliberately by the manufacturer to improve the tone, the 
response, and the tuning of the instrument.14 The vibrations 
produced by a bore which is a true cone do not have the musical 
quality of those produced by a bore containing certain 
deviations from a true cone. 15 A conically bored musical 
II j, 
!I 
II 
'I 
I 
i 
il 
il 
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!I 
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I 
I 
i 
instrument has its normal mode frequencies spread more widely II 
Rectification I! than the 1, 2, 3, ••• sequence of a simple cone. 
13Benade, Horns, Strings and Harmony, pp. 228-229. 
Early oboes did contain unused but open side holes in the bore. 
These were located below the final keyed holes and were 
followed by an ornamental bell. See: Eric Halfpenny, "The 
English 2- and 3- Keyed Hautboy," The Galpin Society Journal, 
Vol. II (March, 1949), Plates III -IV. 
l4Arthur H. Benade, "On the Mathematical Theory of 
Woodwind Finger Holes," The Journal of the Acoustical Society of 
America, Vol. XXXII, No. 12 (December, 1960), p. 1596. 
1~yron Edward Russell, "The Oboe: A Comparison Study of 
Specifications with Musical Effectiveness" (unpublished Ph.D. 
dissertation, University of Michigan, 1953), pp. 1-2. 
-- -----------===== 
I 
i 
I 
I 
II 
I 
of this fault is achieved in several ways: a greater rate of 
taper in the lower part of the bore and by choice of certain 
types and sizes of finger holes. The cavity inside the reed 
also acts as an ameliorant. 16 This double reed cavity has a 
great effect upon both pitch and tone quality and will be 
dealt with in detail as part of the acoustical functions of the 
reed. 
Of extreme importance is the relation of the first 
harmonic to the fundamental in every note of the scale of the 
lower register; for this first harmonic is the source of the 
second register of the instrument. The complicated cross-
fingerings of the registers above the second make it unnecessary 
to have these upper registers as closely aligned for reasons 
of intonation. However, the alignment of the upper harmonics 
is of great importance in matters of tone quality. Any 
damping of the upper harmonics due to misalignment caused by 
bore anomalies, or any other reason, will have a great effect 
on the tone quality. A simple change in the bore shape will 
effect different notes of the scale in different ways. As 
expressed by Benade: 
• • • an enlargement of the bore in the neighborhood of 
a pressure node of the standing wave always raises the 
vibrational frequency, while an enlargement near an 
antinode of pressure lowers the frequency. As a result, 
l6 Arthur H. Benade, non Woodwind Instrument Bores," 
The ~purnal of the Acoustical Society of America, Vol. XXXI, 
(February, 1959), pp. 139-140. 
1/ 
·--·-·-----·------- ---------------------------·- =-=='---=--~ 
I The effect of a given perturbation of the bore may 
sharpen or flatten a note, dependi~g on the note being i 
played and on the register in use • 1 Jl 
The bassoon is a conical-bore instrument of narrow scale, Jj 
with a diameter which increases from about 1/8 inch at the i,l 
bocal to about 1 5/8 inches at the opposite end of the bore.18 
The effect of this narrow scale of the bore is important 
musically in two ways: first, the wider the scale of the bore, 
the poorer the instrument tends to be in harmonics; second, the 
narrower the tube the more easily it can be overblown. 1 9 
Experiments conducted by Fouche show that if a double 
reed is connected to a pipe of great diameter (in his 
experiment the base of the reed was connected directly to a 
pipe of 16 mm. diameter), the reaction of the pipe and the reed 
are independent, the two together forming a diphonie. 20 The 
pitch of the reed is dependent solely on the air pressure and 
lip pressure exerted; and that of the pipe depends on the mass, 
17Benade, The Journal of the Acoustical Society of 
America, Vol. XXXII, No. 12, p. 1597. 
18Ralph Dunstan, "Some Acoustical Properties of Wind 
Instruments," Proceedings of the Musical Association, Vol. XLIV 
(1917-1918), pp. 53-70. Nicholas Bessara.boff, Ancient European 
Musical Instruments (Boston: Harvard University Press, 1941), 
pp. 132-134. 
II 
II ,, 
r' 
I 
I 
I 
i 
I 
l9E.G. Richardson, The Acoustics of Orchestral Instrument 
and of the Organ (London: Edward Arnold and Co., 1929 , ~. 25. I 
20H. Bouasse, Instruments a Vent (Paris: Librarie I 
Delagrave, 1930), Vol. II, p. 57. The French word diphonie has I 
no exact English equivalent. It refers to the double sound 
produced by the reed and the bore whose vibrational frequencies, I, 
in this case, are independent of each other. 
····+=-== 
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length and shape of its bore. The tone of the pipe is accompani~ 
by harmonics; and beats can usually be perceived between one of [I 
the harmonics of the pipe and the pitch of the reed. As the 
diameter of the pipe is diminished, it imposes its frequency 
more and more on the reed, making it more difficult to change 
the frequency by pinching the reed or increasing the pressure. 
Any decrease in the discontinuity between the pipe and the reed 
helps to suppress the independent action of the reed. Due to 
the need of suppressing false notes and independent action of 
the two systems, it is imperative that the tube which joins 
the reed to the body of the instrument, and the instrument body 
itself, both be conical. Fouche found that when the diameter 
of the pipe was reduced so much that the mass of the bore was 
not strong enough to impose its frequency upon the whole 
system, the reed tone persisted with great intensity. When the 
pipe did not reinforce the reed tone, the reed tone's origin 
seemed to localize itself on the lips of the performer, while 
the sound of the tube seemed to come out of its open end. 21 
One particular bore anomaly appears in many old 
bassoons: an expanding conical bore is found from the crook 
through the long joint, followed by a contracting conical bore 
in the bell. Benade explains the vibrational results of such 
deviations as follows: 
21Bouasse, Instruments a Vent, p. 57. 
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A bore that departs from • • • ttideal" forms does not 
enclose an air column with constant ratios among its 
natural modes of vibration from one open hole to the next. 
!f the cross section increases slightly toward the open 
end, as compared with one or the other ideal bore, 
[cylinder or cone] all the modes of vibration are raised 
somewhat in pitch, with the lowest mode being raised the 
most; if it decreases in cross section toward the open 
end, the modes of vibration are low2~ed in pitch with the 
lowest mode being lowered the most. 
This contraction in the bell of old bassoons would 
only affect the several lowest notes of the instrument, which 
are an extension and are not overblown in the second register. 
Possibly, this was done to allow for a shorter bell or to put 
some of the upper harmonics of the lowest notes out of phase, 
thus suppressing them and making for a mellower tone on those 
notes. 
The basic function of the tone holes on any woodwind 
instrument is to make possible the sounding of a chromatic 
scale on the instrument. Aside from this function, they play 
a very important part in the formation of the tone quality of 
the instrument, whether they are open or closed. The size, 
the shape, and the spacing of the tone holes have a great deal 
to do with the quality of the instrument as a whole and the 
intonation and quality of particular notes. A pipe with a 
series of closed holes no longer has a smooth bore; but acts 
as a duct with a series of swellings along it. If this type 
of bore is to have the same set of vibrational frequencies 
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22Arthur H. Benade, "The Fhysics of Woodwinds," Scientif c 
American, Vol. CIII, No.4 (October, 1960), p. 150 
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as a smooth bore, the diameter of the holes must be properly 
related to their spacing. 23 To keep the bore acting as a 
proper cone or cylinder should, the holes must be made smaller as 
they ascend toward the reed according to a certain mathematical 
law. The spacing of the holes becomes closer as they ascend 
toward the reed, keeping the ratio of approximately 6% of the 
length of the bore from the reed to that particular hole as the 
distance to its nearest neighbor.24 
The actual placing of the finger holes on the instrument 
is severely conditioned by one unalterable agent - the performer. 
As summed up by Wilhelm Hermann Heckel of the famous bassoon 
making firm: 
Unfortunately for the manufacturer, the performer has 
only two hands, ten fingers, and one mouth. Such 
limitations require a science of woodwind fingering which 
conforms to the laws of acoustics as closely as possible, 
but which is itself limited by the facts of the human 
anatomy.25 
Because of these physical limitations, it is often necessary 
to move tone holes from their acoustically proper location 
to a location farther up or down the bore. In order to 
preserve the tuning of the note, the hole must be decreased 
in size if it is moved toward the reed end of the bore, and 
23B~nade, Horns, Strings and Harmony, p. 216. 
24Benade, The Journal of the Acoustical Society of 
America, Vol. XXXII, No. 12, p. 1592. 
25Wilhelm Hermann Heckel, Lyndesay G. Langwill, and 
Douglas Waples, "The Bassoon," Journal of Musicology, Vol. II, 
No. 2 (September, 1940), p. 89. 
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i! 
enlarged if it is moved away from the reed end of the bore. !! 
!I These deviations from the aforementioned hole spacing ratio r 
! 
I 
make the interior of the bore nonuniform and cause the intonation . 
to be quite ragged from note to note of the scale. The tuning 
of the upper vibrational modes of the pipe is also affected. 
It is these vibrational modes upon which the tone quality of 
the instrument depends. If they are mistuned, they will 
vibrate little or not at all, thus completely changing the 
sound spectrum for that particular note. 26 
Some of the misplaced tone holes of the bassoon take 
on a very special character. Those in the wing joint are 
particularly noticeable, but holes with like form are present 
in the butt also. Hague says of them: 
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In order that the instrument may be conveniently j
1
'j 
handled by the player, certain of the sound holes are 
drilled obliquely through the thick walls of the tube. 'I 
They can no longer be regarded as simple vents or openings, 1;111 
as in the case of the flute, oboe, or clarinet, but are 
auxiliary tubes branching from the main resonator. Their 1 
influence on the resonance properties is very marked and 1 
they are largely responsible for the exceedingly uneven 
character of the timbre at different parts of the compass.27[[ 
The exact influences im:posed by these oblique holes 11 
have not been fully investigated. When open, they form a ~~ 
cylindrical extension of very narrow scale to a conical bore 
26Benade, The Journal of the Acoustical Society of 
America, Vol. XXXII, No. 12, p. 1600. 
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I 27Bernard Hague, "The Tonal Spectra of Wind Instruments," 1 
Proceedi~s of the Royal Musical Association, Vol. LXXIII 1 
(1946-19 7), p. 77. i 
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which, at that point, is not of very great length or mass. In 
normal acoustical systems the frequency and tone quality of a 
given note are not affected by the size and position of tone 
holes beyond the first two or three. 28 With these oblique tone 
holes a very great effect is demonstrable by closing a tone 
hole with no less than five intervening open ones between it 
and the first open hole, as well as six closed ones. 29 It 
is well known that a smaller than normal tone hole moved closer 
to the vibration oource may give the correct pitch; but suffers 
from a dull, stuffy, and unresponsive tone quality.3° This is 
born out by the obliquely drilled tone holes of the bassoon. 
There is no mechanical reason why this oblique boring 
is any longer necessary on the bassoon. The mechanical 
improvements based on finger holes of correct mathematical 
size and placement, applied to the flute by Boehm in the 
nineteenth century and eventually to the rest of the woodwinds, 
can be applied to the bassoon. One overwhelming objection 
immediately asserts itself every time this type of improvement 
is attempted. The tone is so changed that the instrument 
takes on an entirely different character. After long study of 
28senade, The Journal of the Acoustical Society of 
America, Vol, XXXII, No. 12, p. 1594. 
29The pressing of the low D key as part of the fingering 
of the C-sharp, a major seventh above, is a case in point. 
3°cl1nton T. Washburn, "Woodwind Speaker Systems," 
Woodwind World, Vol. IV, No. 4 (February 1, 1962), p. 10. 
' 
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the tonal properties of wind instruments, Adam Carse stated: 
The bassoon is more or less an acoustical freak, and 
if it were deprived of its irrational features it would 
lose its character and become something else: it might 31 be a wooden sarrusophone, but it would not be a bassoon. 
The bassoon has certain duplicate tone holes, as do 
other woodwinds, the purpose of which is to facilitate the 
fingering of technically difficult passages. 
set up a disturbance in all notes played with one or more holes 
closed below the extra hole. It would seem possible to 
introduce a lug in the bore of the same mass as the extra hole, 
opposite to it; however, such a projection would constrict 
the vibration flow. Compensating by a change in the reaming 
of the bore is also impossible.32 The exact affect of these 
extra holes is dependent on the configuration of the standing 
wave for any particular note. The result of such a bore 
enlargement on various types of standing waves, for this is 
what the acoustical affect of such extra holes actually is, 
has already been discussed (see p. 17). The extra holes do not 
affect all of the vibrational modes of a given note to the 
31Adam Carse. Musical Wind Instruments (London: 
Macmillan and Co., Ltd. 1939), p. 195. For other opinions, cf. 
Robert Allison. "Two 1 Improved 1 Bassoons," Woodwind Magazine, 
Vol. VI, No. 2 (October, 1953), pp. 7-8. Lyndesay G. Langwill, 
"The 'Boehm 1 Bassoon: A Retrospect," The Galpin Society Journal. 
Vol. XII (June, 1959), pp. 63-67. Vincent Pezzi. "The Boehm 
Bassoon," The Woodwind Anthology, Edited by Rudo S. Globus 
(New York: Woodwind Magazine, 1952), pp. 14-15. 
32Benade, The Journal of the Acoustical Society of 
America, Vol. XXXII, No. 12, p. 1598. 
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25 ! 
same extent. Some of the upper modes are often detuned to a 
much greater degree than the lowest one, thus having a great 
affect on the tone quality. Because of the relatively large 
holes on the oboe in relation to the small bore, the detunings 
become so great and erratic that it is necessary for the 
makers of that instrument to use a very complicated mechanism 
rather than bore extra tone holes. 33 
Holes are not always left as simple cylindrical 
dr1llings into the bore of the instrument. Sometimes the edge 
where the hole meets the bore is beveled, resulting in a bell-
mouthed shape in the interior of the hole. Such beveling of 
the interior end of tone holes is called fraising. This was 
originally done for tuning purposes, but it was soon realized 
that fraising had other desirable results. Benade catalogs 
these results as follows: 
In the upper (closed-hole) part of a woodwind bore, 
fraising has the effect of increasing the volume enclosed 
by each altered hole. • •• such an increase has three 
results: (a) the effective bore cross section is increased, 
(b) the sound velocity ••• is decreased so that the 
frequency is lowered, (c) the cutoff frequency is lowered 
so that a thoroughly fraised bore is one which eliminates 
a few more of the highest components in the radiated 
sound spectrum than is the case with an unfraised bore • 
• • • an instrument with some of the holes unfraised and 
others fraised in varying amounts will have an irregular 
intonation that is not correctible by any sort of alteration 
in the shape of the bore. 
Fraising of the open holes has the effect of decreasing 
their impedance and is equivalent to drilling them 
33Benade, The Journal of the Acoustical Society of 
America, Vol. XXXII, No. 12, p. 1600. 
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through a ~nner wall or to enlarging them ••• 34 
One set of holes of great importance remains to be 
discussed: the register holes which assist in the playing of 
upper registers of the instrument. Ideally, the register hole 
should be placed at the exact position that a node would be 
found in the lower register, thus preventing the build up of 
pressure and forcing that point to form an antinode. This 
would cause the standing wave to segment, and compel a higher 
mode of vibration to take place. In practice, it is found 
26 
that the speaker key can be placed almost to the limit of the 
node, quite far from its theoretically correct position, and 
still perform its function.35 The bassoon has a series of holes 
that are used as speaker holes for various notes: most 
noticeable is the so-called 11piano key" whose hole is in the 
bocal. There is also the series of holes on the upper part of 
the wing joint which are controlled by keys depressed by the 
left thumb. These are often referred to as "flick keys" since, 
for certain notes, they are just flicked open at the initiation 
of the note, thus preventing the formation of a node and 
forcing the column to sound a harmonic. Once the correct 
vibrational mode is started, the player is able to keep the 
vibration.: from __ dropping to a lower mode by lip pressure. The 
34Benade, The Journal of the Acoustical Society of 
America, Vol. XXXII, No. 12, p. 1603. 
35Philip Bate, The Oboe: An Outline of its History, 
Development and Construction {London: Ernest Benn Ltd., 1956) 
il 
i/ 
I' 
II 
II 
i 
I 
I 
===~r--=-:=-~==-=---=-====-===--=-=--=-=-=-=-=-=-=--=-=-====-=-=-=-=--====·----=-===-=-=·=· =-=-'-"-·=--=-=-==#==== 
27 
most difficult speaker mechanism to control on the bassoon is 
the half-hole E· It is used in the formation of the first 
harmonics: F-sharp, G, and A-flat. The first two of these notes 
can be sounded with a reasonable amount of certainty no matter 
how approached or at what dynamic level. Half-holing to form 
the A-flat can be a treacherous business. At certain dynamic 
levels and in particular slurring situations it is necessary 
to alter the size of the half hole with the finger in order to 
drive the correct note into vibration. This may possibly be 
because the hole is at the limit of the node in the unwanted 
low register, which must be prevented from maintaining pressure, 
without inhibiting the formation of the normal nodes for the 
upper register, whose location the hole is approaching. 
The acoustical bases for the action of the reed of a 
woodwind instrument have, as yet, been subjected to very little 
careful scientific study and observation.36 The general action 
of the reed is as follows: the reed acts as a valve which 
II 
i 
I 
I 
I 
I 
replenishes the vibrational energy of the air in the bore by 
converting a steady flow of compressed air in the player's 
mouth into a series of puffs at a frequency dictated by the 
To accomplish this, it is necessary that there be a pressure 
node at the reed end of the bore, for the reed must respond 
I bore. i 
36John Backus, "Vibrations of the Reed and the Air 
Column in the Clarinet," The Journal of the Acoustical Society 
of America, Vol. XXXIII, No. 6 (June, 1961), p. 806. 
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to the cyclic changes of pressure at the node. As the pressure 
at the node increases, it becomes strong enough to force the 
reed open in spite of the air pressure in the player's mouth. 
As the pressure decreases, the reed is again forced closed. 
Since the frequency of the pressure variations at this node are 
dependent on the length and shape of the bore, the vibration 
of the reed is almost entirely influenced by the natural 
vibration of the bore. Experiments with clarinet reeds have 
born out this vibrational superiority of the bore. 
The fundamental frequency of the reed vibration as 
measured with the calibrated stroboscope is the same 
in all ranges to within one percent as the fundamental 
frequency of the tone produced.37 
The double reed of the bassoon does not make a uniform 
continuation of the tapered bore of the instrument. The cavity 
inside the reed is of considerably greater magnitude than the 
bore at the end of the bocal. Ignoring the reed's own 
dynamic behavior, the result of this cavity is to lower all of 
the vibrational modes of the bore in varying degrees: the 
higher modes are affected to a much greater degree than the 
lower ones.38 The size and shape of this cavity is subject to 
pressure exerted on the reed blades by the embouchure of the 
player. It is the ability to change the size and shape of this 
37c. s. McGinnis and c. Gallagher, nThe Reed's Mode 
of Vibration ... The Clarinet. Vol. I, No. 7 (Fall, 1957), p. 10. 
38Benade, The Journal of the Acoustical Society of 
America, Vol. XXXI, No. 2, pp. 140-142. 
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cavity which gives the double reed player the great flexibility 
in intonation not attainable on the single reed instruments 
These I with their mouthpieces of fixed cavity, size and shape. 
I 
cavity variations are a source of tone color alteration as J 
well. Squeezing of the reed blades together narrows the cavity, II 
•I 
'I bringing it into a closer size relation with the bore of the 11 
instrument. This raises the pitch and also reduces the 
deviant affect on the various modes of vibration in relation 
to each other. 
The pitch of a double reed without the resonator ( i.e. 
without being connected to the bore of its instrument) is 
dependent almost entirely on air pressure: as the pressure is 
increased the pitch rises.39 When the reed is coupled to the 
bore of the instrument pressure variations have no effect on 
the pitch of the note because of the node which forms at the 
!I 
II 
il 
II 
II 
!I 
reed end of the bore, as mentioned earlier. 
I, 
Pressure variation !I 
II 
II 
II 
II 
does affect the amplitude of reed vibration and, consequently, 
the loudness of the tone. 
Of the reeds of orchestral instruments, only that of 
the clarinet has been subjected to rigorous scientific I 
I 
I 
observation and analysis under playing conditions. I The lack of i 
I 
such studies for double reeds is understandable for, with their I 
flexible interior cavities, it is extremely difficult to set i 
39Bouasse, Instruments a Vent, p. 58. II 
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up laboratory experiments in which 
controlled. The greatest variable 
all variable factors can be !/ 
of all is the performer. In 1 
the clarinet experiments, this variable was removed by building 
an artificial, adjustable embouchure connected to a mechanically l1 
i 
I controlled air pressure supply.40 Some of the results of these 
experiments may be applicable to like conditions in a double 
reed system. 
The elasticity of the reed (Young's Modulus) was found 
to vary by more than a factor of two among samples of cane, 
even for strips of the same cane. The cane was found to have 
density variations also, but over a smaller range. When the 
reed was wet, as when under playing conditions, the modulus 
variation was found to be less, but the density variation was 
greater.41 These variations cause the finding of a good 
manufactured reed or the making of a reed by hand to be an 
unpredictable matter. 
The damping provided by the lips of the player on the 
reed is important in reducing the tendency to produce high-
frequency vibrations. 42 Mention has been made earlier of the 
player's ability to change the size and shape of the cavity 
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40:-McGi.fulis and Gallagher, The Clarinet, Vol. I, No. 7, I' 
p. 7-8. Backus, The Journal of the Acoustical Society of America, I 
Vol. XXXIII, No. 6, pp. 806-807. 1 
I 41John Backus, "Behavior and Properties of Clarinet j 
Reeds,n The Journal of the Acoustical Society of America, 
Vol. XXXIII, No. 11 (November, 1961), p. 1652. [ 
42Ibid. I 
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~nside the double reed. In connection with this cavity size 
~ontrol and lip damping, consideration must be given to dental 
~alocclusions and their influence upon embouchure and, 
II 
I' 
I 
I 
ponsequently, tone quality. I; Medical experiments and observations !I 
~ave shown that various dental troubles can be responsible, 
I 
: ~ither directly or indirectly, for deterioration of the tone ii 
quality of a wind instrument performer.43 The most important 
>f these problems to the double reed player is pain in the lips 
iue to sharp edges of the anterior teeth. It was found that 
~he player would readjust his embouchure to give the least 
pain IX)ssible'l ,no matter what the effect on tone quality. 44 
~his shifting of the embouchure sets up an entirely different 
~amping arrangement of the lips on the reed and can completely 
phange the quality of the tone. The strength of the lip 
pressure on t~e reed, affected by both the relative discomfort 
~0 the player and the strength of the various facial muscles, 
~leo has an effect on tone quality and intonation. 45 In a tone 
I 
I 
4~aurice M. Porter, "Dental Aspects of Orchestral \'lind 
~~onstrument Playing with Special Reference to the 'embouchure ' , n 
aritish Dental Journal, Vol. XCI~I, No. 3 (August 5, 1952), p. 66. 1
1 44Ibid., pp. 66-70. cf. Maurice M. Porter, "Dental 'I' 
~actors Adversely Influencing the Playing of Wind Instruments," !1 
British Dental Journal, Vol. XCV, No.7 (October 6; 1953), p. 152.1 
![aurice M. Porter, "The Embouchure and its Problems: A new 1
1 A.pproach, •• Woodwind Magazine, Vol. VII, No. 1 (September, 1954), 1'1 
pp. 5, 11. Edward A. Cheney, "Adaptation to Embouchure as a 1 
E"unction of Dentofacial Complex," American Journal of Orthodontics!~ 
Vol. XXXV, No.6 (June, 1949), p. 44o. II 
45John Backus, "Influence of the Reed on the Vibration II' 
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of good quality the lips must compress the reed in such a 
manner that the tip of the reed vibrates as a single unit, 
parallel to the mouthpieoe. 46 Under adverse conditions, the 
32 
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reed vibrates with other small and very rapid vibrations 
superimposed on the normal mode; or even, in producing a "squeal n! 
in sections along the tip with a central nodal line parallel 
to its length. These results are produoeable on a clarinet 
by either of two means: insufficient blowing pressure or 
poorly a.dj us ted embo uohure. 47 The "buzz 11 reoognizeable in a 
poor reed instrument sound seems to be the result of too great 
a. proportion of high harmonics in the reed vibration. 48 
The clarinet reed was found to close completely for at 
least half the cycle for loud sounds; but not to close 
completely at all for soft sounds. Experimentation with a 
warped reed in which only half of the tip of the reed closed 
completely seemed to show that this had no relation to the tone 
quality. 49 
In recent years, a good deal of interest has been 
developed in plastic reeds ·tor the various woodwinds. Several 
plastic bassoon reeds have been put on the market without too 
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I 4~oGinnis and Gallagher, The Clarinet, tol.I, No. 7, p. 111-2. 
I .. 47Ibid. cf. Backus, The Journal of the Acoustical 
of America, Vol. XXXIII, No. 6, p. 807. 
Sooiety1 
I. 48Baokus, The Journal of the Acoustical Society of :1 
America, Vo. XX.XIII, No. 6, p. 808. 11 
49Ibid. of. McGinnis and Gallagher, The Clarinet, + 
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~uoh aooeptanoe. 50 Despite ala1ms and counterclaims, the 
problem is far from solved and one experimenter, after 
expending thirty-five years and $40,000 on the problem, stated 
that a good synthetic reed is an impossibilty.5l Experiments 
with plastic clarinet reeds have shown them to have greater mass 
but less stiffness than cane reeds, so that inertial effects 
were larger. The tone quality was poor, showing an excess of 
the sixth and seventh harmonics in the vibrational recipe.52 
The only acoustical experimentation conducted, so far, 
on the double reed seems to be that by Philip Bate on the 
changes of embouchure reflected in playing in different 
registers as revealed by X-ray.53 The results obtained showed 
that the position of the tongue and the soft palate changed 
markedly in going from the first to the second register. It 
was also found that " the upper lip rolled inward against the 
upper blade of the reed to the extent that the free length in 
the mouth was almost exactly halved."54 The significance of 
50steve Broadus, "Letter to the Editor," Woodwind World, 
Vol. III, No. 11 (February 1, 1961), p. 16. of. Peter Scheiber, 
''Can a Good Plastic Reed be Made?," Woodwind \'iorld, Vol. III, 
No. 8 (June 1, 1960), p. 8. Arnold Brilba.rt, "Letter to the 
Editor, n Woodwind World, Vol. III, No. 9 (September 15, 1960), 
p. 11 
51Broadus, Woodwind World, Vol. III, No. 11, p. 16. 
52Baokus, The Journal of the Acoustical Society of 
America, Vol. XXXIII, No. 6, p. 8o8. 
53Fhil1p Bate, "Shawm and Oboe Embouchure," The Galpin 
Society Journal, Vol. VIII (March, 1955), pp. 60-61. 
54n .. 4 ..:1 ..... ~r'l 
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this embouchure adjustment is now the subject of further 
research. 55 
The effect of atmospheric pressure variation on the 
double reed is known to every performer who has had to play on 
successive occasions in locations of vastly different altitude. 
In areas of high altitude and low humidity, normal reeds tend 
to collapse; while in areas of low altitude and high humidity, 
normal reeds open to such an extent that they become 
unplayable.56 
Mouthpieces for double reed instruments, on the order 
of the mouthpieces of the clarinet and saxophone, have been 
utilized from time to time. Their employment has been traced 
as far back as the early nineteenth century; when they were 
' 
used in some of the church gallery orchestras in England.57 A 
member of the Sax family took out a Belgian patent on such a 
device in 1842; and the Frenchmen, Bornibus and Besson, took 
out patents on a similar device in 1856.58 The firm of 
Heckel devised a beak mouthpiece, some time before 1890, whose 
purpose was not for use in regular performance, but as a 
testing device which would cut down the amount of variation of 
55 Ibid. , PP· 6o-61. 
56waldemar Bhosys, nDouble Reed Troubles, tt Woodwind 
Magazine, Vol. IV, No. 6 (February, 1952), p. 5. 
57Bate, The Oboe ••• , p. 21. 
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!tone color and pitch when new instruments were being adjusted. 
The idea was abandoned when further research showed the great 
effect of different types of generators on the complex harmonic 
array of the bassoon.59 A bassoon mouthpiece has made an 
appearance on the market in recent years. 60 It will probably 
not meet with professional acceptance for, because of its 
!
rigid construction, it does not allow for change in size and 
shape of the interior cavity of the reed which is of such 
importance in artistic playing. 
In connection with embouchure, mention should be made 
f the effect of the vibrations transmitted through the teeth 
il 
il 
il 
:I 
I! II il 
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and jaws to the middle ear of the performer. 
I' 
! These vibrations, 
1 
when heard in conjunction with the vibrations traveling I to the 11 
performer 11 ear through the air, produce a sound in the ears of the 
which is quite different from that heard by other auditors.61 
These distortions may influence not only tone quality but also 
pitch; for it has been found that an individual holding a 
vibrating tuning fork between his teeth will sometimes hear it 
as being slightly higher in pitch than when heard normally. 62 
The final feature of the acoustical system to be 
considered is the air cavities of the player's head, throat, 
!I 
I, 
il 
II 
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I I, 
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II 59Ibid., pp. 21-22. 11 
'II 60"New Products," Woodwind Magazine, Vol. II, No. 7 
(March, 1950), p. 11. 
1
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6lclinton Washburn. non Vibrations," Woodwind World. 
Vol. III~ No. 10 (December 1, 19~0), P• 7 ._ ====JI.c=-,~c~=---c_-., 
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~nd chest which are set in vibration when the instrument is 
functioning. This may be proved with the aid of a stethoscope. 63 
Recourse must, once more, be made to the applicable experiments 
~hich were conducted on clarinets. 64 These experiments showed 
the size, shape, and material of the respiratory tract had no 
appreciable effect on the tones in the steady state.65 
The same set of experiments showed that the material 
from which the clarinet was made seemed to have no appreciable 
effect.66 Whether the same is true of bassoons is left in 
doubt; because experiments of Miller and others, with pipes of 
various materials but the same dimensions, showed great 
variances in tone quality and pitch, evidently due to wall 
damping. 67 
Most of the acoustical experimentation that has been 
done on bassoons has had to do with the study of tone quality 
as revealed by an analysis of the vibrational recipes. These 
63Bate, The Oboe ••• , pp. 108e109. 
64sam E. Parker, "Analyses of the Tones of Wooden and 
Metal Clarinets," The Journal of the Acoustical Society of 
America, Vol. XIX, No. 3 (May, 1947), pp. 415-419. 
65The experiments were conducted with artificial 
respiratory tracts constructed of various materials in several 
sizes and shapes whose air pressures were initiated and controlle< 
by artificial means. 
66Parker, The Journal of the Acoustical Society of 
America, Vol. XIX, No. 3, p. 417. 
:I II 
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67nayton C. Miller. "The Influence of the Material of [I 
Wind-Instruments on the Tone Quality" (Reprinted from Science, Ll 
N. s., Vol. XXIX, No. 725, January 29, 1909, pp. 161-171, pp. 1-2 • 
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experiments were conducted with the aid of various electronic 
evices. 68 The validity of each of these experiments is open 
37 
o question due to the fact that in each case only one 
nstrument and one player were used, allowing no leeway for 
diosyncrasies in either the performer or the instrument. This 
ay account for slight differences that were found in results 
f the various experiments. The results may be summed up as 
ollows: In the low register, the bassoon showed more of the 
ibrational energy in each of the first nine harmonics than 
n the fundamental, according to Jones; while Seashore found 
hat, although certain of the harmonics were not present at 
imes in the low register; those that were, greatly dominated 
he fundamental. Indeed, for some tones he found no energy at 
11 in the fundamental; which then must have been heard as a 
ifference tone. Both studies showed that with a rise in pitch 
here was a relative strengthening in the fundamental in 
~elation to the harmonics. Both studies showed a formant for 
~he bassoon; but Seashore located it at about 500 cycles per 
~econd; and Jones, between 550 and 600 cycles per second. 
~eashore observed a difference in vibrational recipe between the 
soft and loud dynamics of the same note. Backus' more detailed 
studies on the clarinet showed that although the sound-pressure 
68cf. David Jones, "A Physical Analysis of the Tone I 
Quality of the Bassoon" (Unpublished Master's Thesis, Department I 
! ~:~ tio~f ~~r~r(~!! ~~r~~:: '~~i~ · J?;::: :~~e~~~i.Pp. 83-t---,~,, 
ij 
II 
II jl 
:I 
level inside the instrument varied only 6-7 decibels in going 
from soft tones to loud, the sound as radiated by the instrument 
varied about 24 decibels over the same blowing range. 69 The 
conclusion Backus drawa is that the increase in volume is 
primarily due to the greater production of high harmonics in the I 
louder tones which are radiated better from the small openings 
in the clarinet. The same may be true of the bassoon.7° 
In examining the tones of instruments by electronic 
means, at least one investigator has found that several high 
II 
II I. 
il 
II 
I 
I 
I 
order partials appear before the steady state of the tone is set : 
up.7l He feels that such transient tones are important in 
e differrPtiating the sounds of such instruments as the oboe and 
the violin, which, in their steady state, have almost identical 
vibrational recipes. As yet, no study has been devoted to this 
phenomenon as it appears in bassoon tones. 
This rather involved and tortuous excursion through 
the known facts of bassoon acoustics points up some of the 
problems of the instrument and some of the areas not yet 
69Backus, The Journal of the Acoustical Society of 
America, Vol. XXXIII, No. 6, p. 809. 
7°A bassoonist may persuade himself of the validity of 
the ability of the holes on the instrument radiating high 
harmonics better than low ones by playing low F and depressing 
the low D key without pressing the intervening E (pancake) key. 
The dulling of the tone is immediately obvious, due to the 
suppression of higher harmonics. 
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7lE. G. Richardson, 11The Transient Tones of Wind if 
Instruments," The Journal of the Acoustical Society of America, 1 
Vol. XXVI, No. 6 (November, 1954), pp. 960-962. I 
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carefully studied; but more important, it shows how, through 
careful examination, some of the tonal characteristics of 
older instruments no longer in playable condition may still be 
surmised. As more acoustical research is carried out and a 
39 il 
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better understanding of the interrelation of the various factors \!.
1
, 
involved is attained, it may be possible to reconstruct the II 
sound of ancient instruments with much more certainty than at 
present. 
In conclusion, the great influence that the performer 
can have over the acoustical properties should once more be 
reiterated. In the words of Benade: 
• • • we must always remember that different players will 
I !, 
., 
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scrape their reeds and adjust their lip pressures to get (I 
whatever type of sound recipe they are after, within the :J 
rather broad limits set by the fixed shapes of their [! 
instruments. The influence of the musician on the way in 11 
which his reed opens and shuts the passage between his lungs I[ 
and the interior of his instrument is so great that a 1 
skilled player can get nearly the same sounds (as judged i( 
by the listener) on an old piece of junk as he can from his ii 
own treasured instrument. He • • • may be able to do this, :1 but his life is much easier if the bore he uses, and its .' 
side holes and mouthpiece, are all of a sort to give him I[ 
what he wants with a minimum of struggle. He is then i! 
free to use his skill in the performance of music rather (1 
than in exhausting battle with the vagaries of an · 
unsatisfactory machine.72 
72Benade, Horns, Strings and Harmony, p. 230. 
CHAPTER III 
THE EVOLUTION OF THE BASSOON REED 
Evidence of early double reed construction is scant and 
scattered. For that reason, the following information, gathered 
from various sources, is given verbatim or in translation where 
possible. In this chapter, it is presented in chronological 
rder without textual comment. Discussion and comparison is 
left to the following chapter. 
The problem of lack of uniformity in the material from 
which reeds are made has plagued double reed players for 
literally thousands of years. The following quotation from 
Theophrastus (c. 372-278 B.C.) shows the great care with which 
even the ancient Greeks selected their cane for making reeds • 
• • • they say, and it seems to be true, that when the 
water in the Lake Orchomenus is higher the cane attains 
its full length the first year, but that it does not 
arrive at maturity until the following year if the water 
remains at the same level. They add that the cane which 
has reached maturity is the one that is used to make the 
zeuge (reed cane), while the cane from which the water has 
receeded is the bombycios (cane for pipes). They say 
that the zeugite cane differs in general in that it has 
more body, it is fuller, fleshier and has, on the whole, 
a feminine appearance. Its foliage is wider and lighter 
colored, it has smaller panicle than the others; some 
specimens have even none at all, and hence are called 
eunuchs. They pretend that these are the best for the 
zeuge, but that very few turn out well in the making • 
• • • in summer the cane is cut at the nodes (joints) 
each piece being cut just above the lower joint and above 
the upper joint(that is, the upper and smaller end of 
each piece has a joint left intact). The internodes 11 
nearest the top yield the softest zeuge, those nearest , 
-- -- - · ·- · ---~e-c=--=c""c·==-""-=~~~-'-'"-"~-'=-'=---= 
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i! The 11 the roots produce, on the contrary, the harder ones. 
reeds made from the same internodes are said to be in 
harmony with each other, while the others are not. When 
the internode is cut in two, the opening of each reed is 
on the side of the incision. If the reeds are made 
otherwise they do not harmonize.l 
The earliest clear indication of reed structure is that 
given by Marin Mersenne in 1635 (see Plate III, p. 42): 
I 
II 
tl 
(I 
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I The reed P 6" 'I shows the method by which they are adjusted 1 
ordinairily, for ('6"" signifies the very thin reeds of which !/ 
they are composed. o "r is the cui vret on which they are i 
bound with some wire, waxed or made moist, so that it 11 
obstructs the sides of the reeds better, and so that it lr 
hinders the wind from being lost, which is blown out by , 
putting one's mouth to the top of the reed·P • And then 
still another wire is twisted around the end of the cuivret 
rso that it enters by force into the pipes or chalumeaus 
and so that the wind cannot escape between the cuivret and 
the chalumeau.2 
The earliest measurements of a bassoon reed so far 
uncovered are those to be found in a manuscript containing 
measurements of the instruments of various famous London 
musicians.3 The information was gathered and set down by one 
James Talbot sometime between 1685 and 1701. 4 He describes and 
gives the dimensions of a three-keyed bassoon followed by this 
table of information about the reed: 
lQuoted in Myron Edward Russell, nThe Oboe: A Comparison 
Study of Specifications with Musical Effectivenessn (unpublished 
Ph.D. dissertation, University of Michigan, 1953), pp. 12-13. 
2Marin Mersenne, Harmonie Universelle: The Books on 
Instruments, Translated by Roger E. Chapman, (The Hague: 
Marinus Nijhoff, 1957), p. 376. 
3Anthony Baines, "James 
!
Society Journal, Vol. I (March, 
4Ibid., p. 10. 
Talbot's Manuscript, 11 The Galpin 
1948), pp. 9-26. 
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Family of oboes. 
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43 II II Feet Eighth Parts II 
of an Inch 11 
Inches 
Length of the reed l '6•t.t; of the 
brass (crooked) into which it is 
inserted 
(f) ( I ) ( •• > !I 
!I 
Length of the Brass Crook whose 
small end is inserted into reed 
7n its great end into 4th Jt.6" 
0 
l 
2 
3 4 
• • • • • • • • • • • • • • • • • • • • • • • • • • • 
Width of Reed 4••~ Dia. of long Crook next reed, ltt; 
next side Jt, 3nr.5 
In Johann Mattheson's Das neu-eroeffnete Orchester, 
• • 
published at Hamburg in 1713, the following information is to 
be found: 
Man hat sich insonderheit bey Bassons und Hautbois auf 
gute Roehr zu richten und die beaten Maitres pflegen sie 
sich selber nach ihrem Maul zu maohen, weil ein gutes 
Rohr halb gespielet 1st. {One has, particularly in 
connection with bassoons and oboes, to supply himself with 
good reeds; and the greatest masters, themselves, 
cultivate the making of reeds to fit their own mouths, 
since a good reed is half of playing.)6 
Mattheson's reed information is quoted exactly, but without 
attribution, in J. F. B. c. Majer's tutor of 1741.7 
An anonymous tutor for all instruments of 1738, 
attributed to Johann Philip Eisel, yields the following 
information: 
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5Ibid., p. 15. Note that ( tt) means eighths of an inch l
1
1l
1 
in Talbot~cale and (')stands for inches. 
6 l11 Quoted in Walter Kolneder, "Fagott," Die Musik in il 
Geschichte und Gegenwart, Herausgegeben von Friedrich Blume. II 
(Kassel: Baerenrei ter Verlag, 1954), Band III, p. 1719. !1 
'I 
I' 7 Joseph Friedrich Bernhard Caspar Ma.lers • • • Neu- 11 
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The same information is repeated, verbatim, in another tutor 
printed in 1762.9 
J. J. Quantz, the famous flutist and teacher of 
Fredrich the Great, played the oboe and bassoon in his youth 
and switched to the flute only when it seemed im:possible to 
make advancement on the oboe. 10 In chapter six of his famous 
Versuch einer Anweisung die Floete traversiere zu spielen, he 
adds the following information about the reeds of oboes and 
bassoons: 
il 
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II 
4411 
taking the reed between their lips rather obliquely, so 
that they can express the high notes more easily. This 
not only produces a poor and hissing tone, but also 
frequently makes the disagreeable hiss of wind which 
escapes at the side of the reed audible at a distance. 
Hence it is much better to take the reed straight between 
the lips, so that you can draw a sustained and pleasing 
tone from the instrument.ll 
Pierre Cugnier, Premier Basson at the Paris Opera in 
1778, contributed an extensive article to LaBorde's Essai sur 
45 il 
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la Musique Ancienne et Moderne, which covered bassoon constructio~~ 
and playing.12 Cugnier gave the following information about il 
II 
'! 
reeds and embouchure. 
The reed is nearly as consequential in aroducing the 
right kind of tone as the quality of wood ~n the 
instrument]. Although this part of the instrument appears 
the smallest, still it is one of the most essential to 
its perfection. Some have established rules to determine 
the proportions which a reed should have to give the 11 
desired quality, following those which the bassoon should ii 
have in its entirety; but in spite of all the precision with 11 
which all that has been indicated for the manufacture of I) 
the reed has been executed, established principles for the ' 
subject cannot be agreed upon. It happens often that the 
reed made best, according to all proportions, is altogether 
bad and that another which is not as well made, will be 
good or at least will be passable. As the reed is made 
with cane, the quality of the sound it produces depends 
on that of the cane which is used; thus one can give no 
invariable rule. All one can do is to seek until he finds 
one which easily produces the designated tone. 
One must observe that the reed be neither too strong 
nor too weak; a reed that is too strong is tiring to play, 
requires a greater volume of air and a stronger pressure 
between the lips. Also, it produces a harsh sound and 
seldom a very good one. Those too weak render a thin tone ! 
II 
II II 
llEdward R. Reilly, "Quantz 's Versuch einer Anweisung if 
die Floete traversier zu spielen: A Translation and Study" I' 
(unpublished Ph.D. dissertation, University of Michigan, 1958), !I 
Vol. I, p. 113. 1[ 
12F. J. Fette, Biographie Universelle de Musiciens et !~I 
Bibliographie Generale de la Musigue, deuxieme edition (Paris: [ 
Li hr~E~L~.l~P--lU..doJ. E~a,_. FU~--t o0~~86J.4 Vo 1. I~-.= p. 4q=. 
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without the roundness which becomes the tone of the bassoon 11 
and would consequently be disagreeable. One must, of i[' 
necessity, take the better of two extremities. r
1
' 
You must also see that the reed is not too long or too . 
short; one or the other makes the bassoon false. The 11 
longest must be at most thirty-two lignes (two and seven ,
1
1 
eighths inches) and the shortest cannot be less than , 
twenty-eight or twenty-nine lignes (two and one half inches, I! 
more or less). One can better judge by trying them on the r'l 
instrument than by following these proportions. i 
The embouchure is the manner of holding the reed in the i! 
mouth and of sustaining in the instrument the volume of lj' 
air sufficient to draw out the sound. We cannot give here 1 
the manner of holding the reed in the mouth. It is on ' 
this, however, that depends the perfection of the sound II 
that one may produce from the bassoon; for an instrument 11 
with a reed of the required exactness of manufacture, ti 
being played by several able professionals, will produce I[ 
tones different to the ear of connoisseurs, of which one 1 
will be more flattering and agreeable than the other. All ij 
one can say is that the reed must be held in the mouth !1 
from its extremity up to almost the middle of the space 11 
d 
which is between this extremity and the ligature of thread i 
serving to hold the two blades of the reed. For the lower 
tones, as la, si, ut, re, -which are the first on the 
bassoon, the reed must be pressed lightly between the lips, 
and must be pressed in greater proportion as you rise to 
the highest tones. It must be pressed between the lips 
so that it forms only an opening sufficient to let the air 
pass in the instrument. In order that it does not become 
entirely closed, which would happen if it were held 
perfectly flat between the lips and would be the cause of ii 
the air not having passage; it must be held a 11 ttle !i 
oblique, in such a manner so that one of the sides of the I! 
reed touches the upper lip and the other the lower, about i,'l 
in the manner which is represented in this oval. · 
At least, in this position the air passes r
1
, 
freely in the instrument in sufficient quantity 
II· to produce all the tones of its range • 
11
.
1 
There are several more observations to make on the 
h
reed ofdthe bhaisshoon which would takthe too long tokdesc
1
rdibe 
11 ere an on w c one can procure e necessary now e ge 1 
by choosing a capable teacher when one wishes to play this il 
instrument: but as it is the matter of more or less strong !I 
pressure between the lips that determines the more or less il' 
penetrating tone of the bassoon, an amateur can, by 1
11 himself, succeed in making an agreeable tone by avoiding forcing the reed; which is what produces a bad tone. One !, 
must not hold the reed at the extremity of the two blades; I' 
as the tone would be thin and you.would hear a kind of ! 
whistling which is called the sound of the comb, because 
==~~··=-== 
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it quite resembles the noise which is made by quickly il 
passing the blade of a knife over the teeth of a comb. i 
This sound is always disagreeable and whatever talent an 1 
I amateur or professional may have, in other ways, for 
1 playing the bassoon well; he will always lose some of his 
1 
merit if this fault is found in the tone of his instrument. , 
If, on the contrary, you advance the reed in your mouth il 
much further, that is to say almost to the splice of the .
1
.
1
. 
brass wire, another inconvenience would result in that it 
would be much harder to play and that it would consequently 1l 
tire the lips. The sound of the instrument would become ;I 1: hard or harsh. There is, therefore, no better position 1 il for the reed than that which we have described. One can, ii 
however, advance the reed in the mouth a little when 1i 
playing certain pieces of music where the bassoon requires ~I, 
sustained tones, as in the operas of Rameau and others, I 
where one draws out these instrument's stronger tones and 1 contrary to those when you play a concerto or another solo. I· 
The first professor of bassoon at the Earls Conservatoire il 
was Etienne Ozi (1754-1813), who has been referred to as the 
!rounder of the French school of bassoon playing.14 He 
published two methods for the bassoon: Methode nouvelle et 
ra1sonnee pour le basson, 1754, a very elementary work; and the 
Nouvelle Methode de basson, commissioned by the Conservatoire 
in 1801, published in 1803.15 The following information is 
j extracted from the latter work.l6 
i 
The following dimensions 
13[Pierre cu~nier,J"Le Basson," Essai sur la Musi1ue 
Ancienne et Modern, edited by Jean Benjamin de La Borde] Paris: 
Ph. -D. Pierres, 17 0), Vol. I, pp. 330-332. 
lL~arie Briquet, ttozi," Die Musik in Geschichte und 
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II II I, Gegenwart, Band 10, p. 536. 
15Thomas Warner, "Two Late Eighteenth-Century 
for Making Double Reeds," The Galpin Society Journal, 
(March, 1962), p. 29. 
Ins true t 1o J 
Vol. XV if 
!j 
1 
16The orig~nal of this work was not available to me. 11 
I The source of the 1nformation is the discussion of Ozi 's ii Nouvelle Methode de Basson found in Warner, The Galpin Society !I 
Journal, Vol. XV (March, 1962), pp. 25-33. :1 
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are given for the reed, subject to modification because of 
I quality. 
4811 
cane i 
Total length - two and one half inches. 
Width of the tip - twenty-three thirty-seconds of an inch. 
Width of the reed at the first wire - one half inch. 
Ozi recommends cane from the departments of Bouches-du-Rhone, 
Var, and Alpes-Maritimes as being especially good; but says the 
cane from the southern part of Italy is the preferred source due 
to its greater maturity, which makes it drier and less spongy. 
:i 
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'I II He says that a tubular piece of cane, five inches in ,: 
length, should be spl1 t into sections twenty-three thirty-seconds !I 
of an inch wide. The cane is then placed in a wooden mold and II 
i: gouged to a thickness of .020 of an inch. The cane is scraped 
slightly more in the middle to weaken it and to remove the 
1 roughness left by the gouge. After being folded and shaped 
I with a knife, it is placed on an oval mandrel having a diameter 
of one half inch, which is the same diameter as the middle of 
the reed. One wire is placed in the middle of the reed, and 
a second is attached about one quarter of an inch or more below 
it. According to Warner, Ozi describes a beveled scrape, with 
more taken off the sides than the middle, starting about three 
J quarters of an inch from the tip of the reed. 
~ In his earlier Methode Nouvelle et Raisonee Fbur le 
Easson, Ozi furnished the following information about reeds and 
embouchure: 
Of all the instruments, the bassoon is the one which 
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requires a fine mouthpiece; for it is from this that you ir 
get a good quality of tone; and as the tone of the bassoon 
is inclined, by its gravity of sound, to be cold at times; 
you must try to remedy this fault by attempting to imitate 
a fine human voice • • • il 
:I 
• • • to acquire a good tone quality, use a reed that is ll,l' 
neither too strong or too weak. You must put the reed in 
your mouth up to about one sixteenth of an inch from the 
first wire, and close your lips without pulling them in i,f 
too much, for that would give a choppy tone and would l:.l 
prevent you from using your tongue advantageously. 
The reed must not be straight in your mouth; as this 
1 
would prevent you from controlling the mouthpiece and would 
undoubtedly render a sour tone. Many persons incline the 
reed outside·the mouth. I am of the contrary opinion. 
I have seen by experience that by inclining the reed a 
little inside, that is toward the instrument, you acquire 
more control on the mouthpiece; consequently, you become 
master of the reed. Throughout the instrument the tone 
becomes more mellow. Conversely, in all other manners of 
holding the reed you are obliged to turn your head to the 
right and to the left while pinching the lips to search 
for the tone, especially the high notes. 
• • • observe that each time you are obliged to change 
reeds, to scrape and arrange the new one so that it is 
neither stronger nor weaker than the one which you leave: 
that is the means of acquiring firmness in the embouchure, 
and purity of tone. 
There are many things to observe to find a perfect reed. 
1) You must choose cane which is not coarse grained and 
of a yellowish color. 
2) It must be very dry, and must not soak up water. You 
must take heed of this last on the second time you play 
a reed, for when it is not too strong, the lower tones 
do not come out, and if you tire playing it, you would 
be-~·wrong to continue obstinately with a similar reed. 
3) The first ring must be at least a half inch f~om the 
ligature; I notice that when the ring is not far enough 
up on the reed, the reed opens too much and if you 
wish to tighten the ring to close it, you get a sound 
like a comb. When a reed has all the good qualities 
above, and the high and low notes are good; if it is 
too strong you must scrape it delicately at the end and 
a little higher on both sides; and if it is muffled, or 
if it does not vibrate enough; you must remove a little 
of the bark of the reed stock, and scrape lightly, 
everywhere, to the edge. You must be careful to moisten I, 
the reed well before playing, so that the moisture :1 
penetrates the ligature. Without this precaution you are !1 
apt to twist the reed by turning it on the bocal to make Jl 
~~c~~~~~~~~-~~~~·~·~~~~~c~~~~t= 
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The undoubted founder of the modern German school of 
bassoon playing was Carl Almenraeder (1786-1843). He completely 
redesigned the instrument; basing his renovation on the 
acoustical principles propounded by Gottfried Weber in his : I 
Akustik der Blasininstrumente (1816). 18 By 1820, the Schott II 
;irm of Mainz was turning out bassoons according to Almenraeder's il 
new design. In 1831, J. A. Heckel joined the firm and, with 
further improvements, produced the "Heckel System" bassoon, 
essentially as it is known today. 19 In 1841, Almenraeder first 
published his Fagottschule, which contained the following 
extensive illustrated directions for making reeds. 
Even when the bassoonist, through study and practice, 
has arrived~at an advanced stage; he must, nevertheless, 
depend to a great extent on his reed. He may possess one 
II 
I 
I 
I 
I 
Jr 
I 
I 
I 
of the finest instruments and may be in a perfect mood for 
practice; but should his reed be defective, he remains I 
its slave, with no freedom of movement. It is indispensible ,1
1 therefore, that the bassoonist, even if he does not wish 
1 to make his own reeds, at least acquire an exact knowledge 
of reed construction, if only to be in a position to 
indicate to the maker the exact dimensions required. One 
may have the reeds varied to his wishes: broad or narrow, 
short or long, here thinner or thicker there, etc.; for 
there is no one set of exact dimensions for the reed. 
Often a reed that is clear on one bassoon will be out of 
tune on another. It is advisable to use the same kind of 
reed when once a certain type has been found that plays 
the instrument in correct pitch. In communicating these 
17ozi, Methode Nouvelle et Raisonee Fbur le Basson 
(Paris: Chez Naderman, n.d.), pp. 4-8. 
18Adam Carse, Musical Wind Instruments (London: 
Macmillan and Co., Ltd., 1939), p. 196. 
19.[Q!9.. , p. 197. 
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ideas on the making of reeds- in general, it must be kept jl 
in mind that they apply particularly to the kind that I use. 1~1 One begins making a reed by getting cane, which grows ! 
in s.pain and also in Italy. Up to this time I have used 11 
more of the former than the latter; not because the latter i, 
is less suitable, but because I have had scarcely any 
opportunity to obtain it. I know nothing of the kind that 
comes from the south of France. In Germany, Spanish cane 
is best obtained from the manufacturing regions where it 
is employed in large quantities in the making of a certain 
tool used by weavers. For the making of reeds, the cane 
must be straight and of a cylindrical form. It must be 
at least an inch in diameter and double the length of the , 
finished reed. Each cylinder is split into four equal ,1 
parts which must have the same width and breadth along their jl 
entire length. The quality of the cane can best be · 
determined during the actual making of the reed. The cane 
must be neither too hard nor too soft; nor must it have 
been stored improperly for any length of time. During 
storage, cane must be in a position to have air circulating 
around it; otherwise, it will tend to rot or mold. The 
meat of the wood must be strong, fresh and uniformly white 
throughout. In addition, it must have a certain toughness 
which can be readily determined during the gouging process, 
for it allows a smooth gouge. Some claim to know many 
more distinctions between good and bad cane, such as 
whether the outer color is light yellow or deep yellow, :1,·[1 
and the meanings of the markings on the cane. They claim 
that cutting into the cane and wetting it will enable ~ 1 
them to observe whether the wood soaks up the water too I[ 
rapidly and to observe if the pores in the wood are too :,,
1
·
1 
large. As much as I have endevored to follow these 
indications in choosing cane, I have found that, at best, li 
they rest on shaky premises and do not "hold water." The ['!· 
only test which has proved reliable, besides those outlined 
above, is to run the thumbnail over the bark of the cane, 11 
following its curvature, and observe whether normal nail I 
pressure leaves any mark on the cane: if none is left, !I 
one can be sure the wood is too hard. Although many will !1 
reply: nThe hardest most solid cane is most sui ted for makin$ 
bassoon reeds," I will answer that if such reasoning is 11 
followed to its conclusion, apparently even better reeds 'li 
could be made from wood that is harder and more solid than 11 
cane. Personally, I would rather make my reeds out of a 1 
piece of pine wood than use the hard cane that some :.i 
bassoonists use. :
1 I have not found positive proof that cane should be cut !i 
only when fully matUJ"e; however, I suspect that if cane !i 
is cut during the time of the year when the sap is running, !i 
and then stored in an improperly ventilated place where lj 
it cannot dry correctly, this cane will be seriously 
1 
il 
II 
il 
II 
II 
il 
52 il' damaged. I have not been able to determine whether this 1l 
wood matures every year or whether it takes two or three 
1
!,
1 
years to mature, although I have made every effort to 
obtain this information. ( A reliable souree tells me that ,, 
cane should be cut in its third year of growth.) It !I: 
would certainly be a boon to reed instrument players to I 
be able to know specifically about such matters. :i 
In making bassoon reeds (one needs a pair of pliers to 'I 
fasten the wire rings, a small vise which one can fasten !1 
to a table, a coarse file and a good English smooth file, [I 
both of which must be flat, and a three-cornered file) :
1
1 
one needs the set of tools shown in normal size in Plate IV !, 
(p. 53), Fig. 1, a gouging bed made of very hard wood with il 
a wood screw for fastening to a table; Fig. 2, a good steel !: 
gouger; Fig. 3, a scraper of fine steel; Fig. 4, a brass i,'l' 
mandrel, of such size, for the reed is bound on it and it 
1
, 
must be round and cleanly IX>lished; Fig. 5, a pair of I'/ 
pliers with smooth jaws. 
After splitting the tube of cane into four equal parts, 1
1 
each of the length and breadth as in Plate V, No. 1 {P. 55) !1 
the pieces are soaked in cold water for approximately one 11 
hour. A soaked piece of cane is placed in the gouging ji 
bed and its entire length is gouged to a thickness equal 1 
to that shown in Plate V, Fig. 2. Next, the length of the 
gouged cane is carefully measured and the center is 
marked by scoring the outer surface with the edge of a 
three-cornered file. A small triangle is notched on each_ 
side of the cane at the center marking as illustrated in · :1 
Fig. 1 at letters~ and g. Thus, the exact center is [i 
always in sight when the cane is replaced in the gouging 1! 
bed. Carefully gouge again from points £. and d to the :j 
middle of the cane, a and b, so that the thickness tapers !I 
gradually to one half of that shown in Fig. 2. This I, 
process must be executed with extreme care as to the taper, 11 
to the center. It is well to check on the work by holding I! 
the cane to the light, enabling one to SJX>t the uneven J,·l 
areas by the unevenness in the shading. After the cane 
has dried, use the scraper to smooth all uneven s}X>ts on li 
the inside area and then soak again for about ten minutes. 
Use shave grass to smooth the gouged side of the cane and 
proceed to cut the form of one side of the reed by using 
a shape, made out of sheet metal, exactly to the 
measurement of that shown in Plate V, Fig. 1. After again 
soaking it in water for five or six minutes, flex the 
cane carefully in the area of~ and b, Fig. 1, to see 
whether it is pliable enough to fold. This test is made 
to ascertain whether the cane can be folded without 
snapping it in two, or just as bad, not folding into two 
halves. These faults will occur: 1) if the cane is not 
gouged thin enough at the center, or, 2) if it is too 
elastic. In the first place, the situation can be 
.. 
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remedied by gouging the wood thinner from £ to ~-b and from ' 
~ to ~-:Q before folding, so that both halves will lie flat ~~~~·I 
together as in Fig. 4. In the second instance, where the 
wood is too elastic, it must be gouged thinner throughout; 11 
but the tone produced by a reed made from such cane will f 1 
only sound raspy and unpleasant. When the cane seems ready ·[ 
to be folded, take a knife with a rectangular end and notch 1
11 the rear of the cane on the under part at e as is shown on :r'l 
Fig. 1 so that the reed thus far finished lays on the 
gouger and the equal sides will lay together. One folds 
11
11 
the two sides flat together as shown in Fig. 7. Shape the 
other side of the reed blade to match the previously !1 
formed side and bind the halves together tightly ( as shown :1 
in Fig. 5). Immerse the bound reed in water for about 11 
five minutes and, after greasing the mandrel, force it 
111
.il
1 
between the two halves, being careful not to push the 
mandrel quite as far into the reed as to where it is tied 
il with the string. If the cane has been gouged properly, [ 
the two halves will round about the mandrel equally. Using I 
a wire that has the temper removed and is flexible, attach 1 
it to the middle of the reed, just where the string bound /I 
about it ends. Unwind the string and push this wire into q 
place as shown in Fig. 1, h and 1, tightening the wire 11 
again with the pliers. Score the reed one-quarter of an 1 
inch below the first wire, using the three-cornered file, ~~~ 
so that the second wire once fastened into position will 
be unable to move. About four windings from the very fl 
bottom of the reed, score the bark again so that when the q 
string is rewound onto the reed it will not slip. After II' 
greasing the mandrel again, fasten the ring of it onto II 
a vise and place the reed on the mandrel. With a waxed 11 
11 cord, begin to bind the reed as tightly as possible, 1' 
starting at the second wire ring. One should use a leather !1 
glove on the hand so that great strength can be used in ;/' 
making the binding fast. The tighter this binding is made, I 
the less opportunity the two reed blades will have to slip. il 
Should the reed not come off the mandrel easily, gently 1 
squeeze the cheeks of the reed and it will slip off readily ·ij 
With the reed held at the binding between the left thumb I 
and forefinger so that the flat part rests on the base of II 
the thumb, and using a narrow pen knife, carefully peel 1.1ll 
the bark off from the area f and g. Any remaining : 
unevenness is then filed away. Dampen the blades of the fl 
t'eed and place them upon a flat chopping block. Using a :f 
razor pressed against the tip of the blades, separate the 1; 
halves of the reed by striking the razor with a small hamme~.:~ 
The reed will now have the shape of Fig. 4, Plate v. If 11 
the two halves are more open than the opening illustrated .
1
. 
in Fig. 3, cor'rect by squeezing the last wire ring. The I 
first wire ring should not become too oval, because in this I 
case the inner part of the tube will not be open enough. 
I 
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Should the sides, on the other hand, be too close together, jl 
they can be opened by pressing with the pliers at points 
1
1 
h an9i. With slightly dampened shave grass that has been j! 
squeezed together, scrape the inside of the reed as far as if 
it is possible to enter. One holds the reed between the 
left thumb and the tip of the left forefinger. Now try the 
reed on the bassoon to determine whether the high or low 
range responds beet. If the lo'" range is difficult, the 
fault is due to the wood being too thick in the vicinity 
of the first ring. In that case the reed is filed in this 
area on both blades, care being taken that a gradual taper 
to the tip is retained. When response is difficult in the 
upper register, more wood should be removed from the tips 
of both blades. Generally speaking, the tip of the reed 
blade should approximate the thickness of writing paper, 
thickening gradually up to the first ring. Scrape both ii 
sides of the reed (see Fig. 6, k and 1), a little thinner 1r 
than it is at the middle. Caution must be taken that the if 
reed maker observe the solidity of the cane with which he !
1 
works, always bearing in mind the hardness of the wood 
1
il 
being worked. Incidentally, it is best to have the sides 
of the reed of equal thickness (see Fig. 8). It must be il 
emphasized that enough thickness must be retained in the 
1
1 
vicinity of Q. and ,l2, Fig. 8, to give the reed the necessary II' 
strength and power. Additional ease of response can be 1' 
assured by filing the inside of the reed with shave grass I 
always, making certain that the reed remains damp. 1[1 
If all the foregoing instructions have been carefully 
observed, the reed should now be ready for use. During :1 
the first four, five or six days reeds undergo many changes. :1 
The blades may be spread too far apart or come too close 
together. Adjustments can be readily made by following 
the instructions previously given. Reeds have a tendency 
to become stronger after the first few days of use. When 
this occurs, scrape towards the tip of the blade, as often 
as necessary, using shave grass. A little of the wood may :1 
also be removed from the sides of the reed. Any accumulatioJ 
of dirt on the inside of the reed can be removed by using if 
a chicken feather; and if the reed is used a good deal it lj 
should be aired. If, by chance, during the gouging process li 
the wood which is now in the vicinity of the first ring i
1 has remained too thick, the reed will not produce the lower il 
tones on the bassoon freely. They will not vibrate freely !I 
or ~espond easily to the breath. To overcome this difficult~, 
I have found it advisable to push the first wire ring !I 
closer to the second. Should the opposite condition prevail~ 
that is, too much wood has been gouged from the cane and i1 ,, 
the higher tones do not respond correctly, the reed may !: 
be improved by pushing the first ring up towards the tip of :i 
the J:'eed. A word of caution; do not tamper with the ring II 
too much: it is best to leave the ring in its original 1 
I 
I 
I 
place; but if movement of the ring is necessary, care 
should be taken to move it as little as possible. The 
finished reed must have the shape illustrated in Fig. 9.2° 
Almenraeder also includes this information about 
~mbouchure in his Fagottschule: 
The lower lip will be set over the teeth more than the 
upper lip; the reed must be taken between the middle of 
the lips, halfway to the first ring on the reed, in such 
a way that both lips are on the flat sides of the reed. 
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The reed must be enclosed by the lips so that, in 
blowing, no air can get by them and make an unpleasant 
sound. The reed must always remain in one and the same 
place between the lips and should not be moved either 
forward or backward on them; but when one wishes to go from 
the low notes to the high, the reed will move a little 
more into the mouth without the lips moving from their 
place on the reed. The more one goes taward the lower 
notes, the more the lips, with the reed, will be pulled 
from in front of and back toward the teeth. It is most 
important that the lips be found in the same place on the 
reed. With a secure embouchure, a person can go from the ,, 
high to the low notes and back again with facility and fl 
velocity; which, through the simple pushing of the reed 
more or less into the mouth, is not the case and is !J 
completely impossible. f 
Turning the lips outward so that one cannot put them 1l 
over the teeth is a bad habit. This practice is not conduci~b 
to the production of a good tone, and also makes extended il 
playing difficult. ! 
A completely different manner of playing is to take : 
the reed in the mouth so that the sharp sides lie on the 
upper and lower lips. One cannot seal the reed enough with 
this very tiring position; and the air will escape making 
a very unpleasant sound to the people who are listening.21 
During the first half of the nineteenth century a 
second bassoon method, written by Willent-Bordogny (1809-1872), 
20carl Almenraeder, Die Kunst des Fa~ottblasens oder 
lvollstaendip;e Fap;ottschule (Mainz: B. Schott's Soehne, n.d.), 
pp. 122-127. This translation was partially based on the one 
~i ven in Carl Almenraeder, "Making Bassoon Reeds," Translation i' ~one with the assistance of Gunther Schuller, Woodwind Magazine, i[ ~art I, Vol. V, No. 5 (January, 1953), p. 8-9; Part II, Vol. V, No!• 
6 (February, 1953), p. 8; Part III, Vol. V, No. 7 (March; 1953) ,p.~~· 
21Almenraeder. Die Kunst des Fa&.tottbla.sens _. • _rm 6-7 ' 
was written for the Paris Conservatory which was used in 
the Ozi method. 22 These methods were replaced 
I 
conjuction with 
lby one written by Eugene Jancourt (1815-1901), at the request 
llof Auber to whom 1t is dedicated, in 1845.23 Toward the end of 
l'l the century, a method was printed in English which was compiled 
I from those of Janoourt and Bordogny. It included the following 
I 
I 
I information: 
The cane suitable for reeds grows in the south of 
French, but that from southern Italy is preferable, because 
it is riper and not so spongy. 
To make a reed, take a joint of cane; out out of it a 
piece nearly five inches long, split it in blades of a 
little above five-eights of an inch wide, each piece makes 
one reed; hollow it out with a gouge proportioned upon a 
piece of wood hollowed in the shape of the cane which we 
shall call a mould. This mould must be of the same 
length and width as the out cane, the depth about one-
eighth of an inch. It is groved or gouged in a :Piece of 
wood about 9 in. long 2 in. wide and 1 in. thick. The 
gouge will reduce the cane to one-sixteenth of an in. 
ii 
il 
I 
" !I 
!i 
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il To reduce it to the thinness required, a round edged 
scraper is used to weaken the center of the cane where it ~~ 
is to be folded; the extreme ends of the cane should be lj 
left stouter to support the thread and wire, the Dutch 11 
rush (kind of dark straw) slightly dampened will finish II 
the cane. After this cut a sharp grove in the bark 1! 
of the cane and wet it to make it pliable; the grove must ,,1
1
1 
be cut perfectly in the center and straight accross, so 
that both ends meet to a shade when folded. Having cut ,I 
the cane at each edge to give it the shape of the reed, i.,-.1 
pass two wire rings over the united cane, the first ring 
about in the centre. To bring it as far as that use the i; 
back of a knife to push it up all round. The second ring 1, 
not quite so large is placed at a distance of three-eighths 11 
of an in. below the other. These rings should be made 11 first on an iron form of oval shape to allow the end to i. 1! 
pass through. It is necessary to cut some narrow 
longitudinal groves and split this end in five or six 
places to take the round shape at the end where it is 
22vincent Pezzi, "Bassoon Bibliography," Woodwind 
Magazine, Vol. III, No. 2 (October, 1950), p. 8. 
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59 il !, 
fixed at the crook. '' 
The rings being fixed, insert the reed on an iron branch 1! 
of the same size and shape as the small end of the crook; II' 
then put on the ligature which is composed of very strong 
1 
stout thread (waxed) begin it below the second ring i 
tightening with care that the branch on which it is inserted ~~i 
may support the pressure. Stop the thread with flat knots. 
1 
Use a small wooden hammer to take the reed off the branch i 
by beating thightly round the ligature; this will also 11 
unite the thread together. Hold the reed up side down 11 
as if you were cutting a pencil; take a pen knife and !i 
begin cutting the bark about 4 in. from the first ring, 11 
cutting more and more down to the broad part of the ring, 11 
d 
so as to clear the blade of the reed from bark. After this ;I 
take a strong pair of scissors and cut sharply the top II 
end which ties the two blades together by the folding. !I 
Before trying the reed, scrape it gently with a sharp il 
knife, finish it with a sharp piece of glass and then wi tla i1l 
wetted Dutch rush. If the blades of the reeds are too 1 
close, squeeze with a plyer the two sides where the first :1 
ring is; if too open the other ring is to be squeezed. ;I 
When finished; varnish the ligature with the following ! 
1 I 
composition. 2 oz. shell lac 2· oz. vermillion, about i 
1 wine glass full of alcohol: put the whole in a small ; 
bottle until well mel ted together, shake the bottle to I, 
assist melting, before using it and take care to cork !! 
carefully. If too thick put more alcohol. If quantity is lj' 
too much, it can be kept for further use.24 11 
This method gives the following information on 
embouchure: 
The reed is placed conveniently under the lip in this 
way~ this position being necessary to obtain facility 
in the octaves and to master the vibration of the reed. 
To sound the instrument both lips should cover the 
reed, leaving a fifth of an inch between them and the first 
ring of wire • • • 25 · 
Julius Weissenborn was a famous bassoon performer and 
pedagogue of the latter part of the nineteenth century. His 
II II 
!I 
I' 
1l 
II 
II 
I' 
II 
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!i 
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II 
:! 
il bassoon method, which is still in wide use, has been republished li 
•I 
il 
24Jancourt and Bordogny, Grand Method for the Bassoon, 11 
1 (!.Dndon: J. R. Lafleur and Son, n.d.), p. 136 i 
25Ibid. , p. 3 j 
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1 6o 
1a number of times in many languages. Unfortunately, the latest 
,I 
1: !!English edi tiona have the section on reeds either considerably 
lishortened or completely deleted. The following notes on reeds 
I! are taken from an early edition of the work. 
[' With a sui table reed a good instrument will be pure in 
I
ll.· every tone-position, while with a reed too short and too 
small it will be too high, with a reed too long and broad 
it will be too low. As to the construction, particularly 
as to the length, width and thickness, to give directions 
which might, in every case, be depended upon, is impossible, 
because besides the wood of the reed, and the instrument, 
very much depends upon the physical capacity and the ability 
of the player. Custom here as everywhere plays a prominent 
part, and it is therefore well for the pupil, if he have 
no teacher, to a.ccept that which the author of this work, 
after long years of experience, has found to be best. The 
fundamental form of the reed, as it is used by the author 
and his pupils (the Almenraeder Bassoon) is shown in ita 
natural size in the illustration Table II. Fig. 3.26 
Besides having the right measurement and purity, one must 
require of a good reed that tt speak easily in all tone-
positions, possess a well sounding and mellow tone, and 
that it is able to express the different kinds of rendering, 
as: legato, staccato, piano, forte, etc. When these 
qualities are found combined in a reed, it must be firmly 
bound and delicately and accurately made; that is, it must 
be made gradually and evenly thinner on the upper arch, to 
the foremost opening, at last very thin; and in spite of all 
that have a strong spring power. The whole reed must have 
a beautiful ar~h and its foremost opening correspond to the 
illustration.2·r In no case must the reed blades lie too 
near each other, still less must they be too far apart. In 
the first case, it is true, a pretty piano and an easy 
speaking high tone is the result, but it will have no well 
26The reed, Fig. 3, is of the following dimensions: 
Total Length - two and five-sixteenths inches. 
Length from tip to fitst wire - one and one-eighth inc ea. 
Length from first wire to second wire - five-sixteenth 
of an inch. 
Length of lay one and one-eighth inches or less. 
Width of reed at tip - five-eighths of an inch. 
Width at first wire - five-sixteenths of an inch. 
There is no wire under the binding. 
27~ 
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sounding low notes; in the other case, on the contrary, the 
lower tones will sound heavy and full but the high tones 
will amount to nothing, or, at least, speak with great 
difficulty; a sufficient modulatory-power of the tone would 
however be wanting in either case. 
To regulate the sp~~ng-power and the foremost openings 
one uses the clamp. ~ressure with a little pair of 
pincers against the narrow sides of the clamp. broadens 
the opening of the reed and increases thereby its spring-
power. If a reed be bound too loosely, it will not have 
sufficient spring-power to resist properly the pressure of 
the lips, besides that it would be easily moved from its 
position, that is, the two adjoining reed blades would be 
easily thrown out of position. If a reed, in spite of a 
normal foremost opening, has no piano and no elasticity of 
tone, it is probably too thick (the wood). One must make 
it evenly thinner by carefully rubbing with shave-grass; 
before rubbing, the reed and the shave-grass must be 
moistened. When the reed speaks with difficulty in the 
lower tone it must be made a little thinner near the clamp; 
if that be not sufficient the wood in the middle of the 
reed is too thick, not vibrating sufficiently. This defect 
may be remedied, as far as it is possible to remedy it, by 
pressing the clamp, a very little lower down. 
When the high tones speak with difficulty, the reed must 
be made thinner forwards near the opening, and in the worst 
case the clamp may be pressed upwards, a very little. The 
rasping and humming of the reed, caused by making the wood 
too thin, is hard to remedy, and can only be lessened by 
allowing the moisture to gather little by little on the 
inner wall of the reed. Such a coating, when it is not 
too abundant, is an improvement to any reed, because it 
makes the tone smoother and more beautiful. 
In using a new reed, one should not, at once use pincers 
and shave-grass, since the slight defects, which are 
usually there, will probably remedy themselves after a 
short use of the instrument. 
If the pupil has marked carefully what has gone before, 
he will soon be capable of arranging his reed according to 
his own taste; but he must not be too painfully strict in 
regard to the quality of the reed, but accustom himself to 
play well upon a less perfect reed. In order to guard 
against accident, it is always best to have four reeds at 
command: one which has as a principal characteristic full 
and easy speaking high tones, one which has a beautiful 
piano and Bass and two others, a soft and a strong toned 
one, for solo playing. 
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Each time, before using, the reed should be laid for a 
few minutes in cold water, else it may not speak easily, 
or even split.2ti 
11------------------------
l
i 28Julius Weissenborn, Neue Auagabe Praktische Fagott-
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ISchule mit ausfuehrlichen theoretischen Erlaeuterungen fuer 
1
1
Lehrer und Schueler, Text deutsch und englisch, English 
.!translation by John F. Bernhoff (Leipzig: Robert Forberg, 1903) 
l!pp. XIV - XV. II 
II 
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CHAPTER IV 
A COMPARISON OF THE CHANGES IN BASSOON REEDS 
AND EMBOUCHURE THROUGH THE AGES 
The general manner of making bassoon reeds has not 
greatly since the days of Almenraeder (1786-1843). 1 His 
outline is the one followed by many bassoonists, with the 
following modifications. 
The gouging process is now facilitated by the gouging 
machine which can be adjusted to gouge the cane strips to the 
exact thickness wanted and does away with the necessity of 
judging by eye. The gouging machine gives an exact thickness 
for the complete length of the cane, eliminating the inevitable 
variations in thickness produced by the older method. 
The profiler is a machine that does, on the bark side 
1
iof the reed, somewhat the same thing that the gouger does to 
" I hhe inside of the cane strip. The profiler can be adjusted to 
li 
I
I cut on a taper so that it barely peels the bark at the points 
/which will be the shoulders of the reed, but cuts almost 
1: !! ______________________________ _ 
!I 
1i 
1chap. III, pp. 50-57. For general discussions of 
jmodern reed making, cf. William Spencer, The Art of Bassoon 
iPlaying (Evanston, Illinois: Summy-Birchard Publishing Co., 
111958), pp. 22-42. Joe Artley, How to Make Double-Reeds for 1IOboe, English Horn, and Bassoon (Elkhart, Indiana: H. and A. 
,Selmer, Inc., 1940), pp. 23-38. Anthony Baines, Woodwind 
i Instruments and their Hi story (New York: W. W. Norton and Co., 
1 Inc., 1957), pp. 76-86. 
I completely through the cane at the center of the strip, which, il II 
'I I !when the cane is folded and shaped, will be the tip of the reed. 
II 
II Even when a profiler is not used, it is now customary to peel 
away the bark and some of the wood from the middle of the strip 
which will be the blade part of the reed after the folding of 
the cane. It is now usual to fold the cane before shaping it 
and to fasten it on the shaper by means of clamps built into 
the shaper; the shaper blade is tapered in thickness toward the 
tip to prevent the folded cane from breaking in two. The two 
II 
II 
II 
il 
!I 
'I 
Jl 
i,l 
I' 
blades are then cut to shape simultaneously with a knife. 
il 
II 
II Some 
11
1 
reed makers do not use a shaper at all, but cut each reed to 11 
shape purely by eye. 2 Reeds are now made with a third wire 
which is fastened about one-quarter of an inch from the end of 
the tube. Aside from these changes, the reed making process 
is quite like that which was carried on by Almenraeder over one 
hundred years agp. 
I The dial indicator is a precision instrument with a 
gauge calibrated in thousandths of an inch. The tip of the 
contact point, whose movement works the dial pointer, touches 
a thin flat blade which can be slipped into the tip of the reed 
and thus allow the thickness of any point on the lay of the 
il 
II 
II 
'I 
\I 
I 
I 
II I. 
'I 
'i 
'I I, 
I! 
II 
I! 
II 
II 
[reed to be measured. This device has made it possible to I 
'measure reeds which were excellent :from the per:fo rmer ' s a tandpo i ni 
and to see how they differed from less satisfactory reeds. 1! 
I 
2Baines, Woodwind Instruments • • • ' p. 84. I I 
I 
li j: 
ii q 
1: 
II l-···-·· ~~xperiments conducted by Christlieb, Conzelman and Nowlin on 
II ~~oth good and bad reeds showed the following results. 
il On a good reed, the same point on both blades was of 
llequal thickness to two thousandths of an inch. Also, the same 
' . 
!points along op9Qsite edges of the same blade were of equal 
I 
ithickness to within the same amount of variation.3 This bears 
65 
~ut the suspicions of Almenraeder, which he had no way of 
lproving. 4 It was also found that reed failures were more often 
l~ue to leaving too much wood on the lay rather than removing 
II 
lltoo much.5 The thickness variation was found to have less 
!!effect if it were back at the shoulder end of the lay where the 
11 
~~ood is thicker. At that point, variations of up to five 
~thousandths of an inch were tolerable; but as the tip was 
/approached, the tolerable variation became less and less. This 
[beld true, not only for like points on the separate blades; but 
llalso for points !aterally across the same blade attequal points 
/from the center. 
I The shape of the interior of the reed tube at the first 
I 
~ire is a critical determinant of the relative strengths of the 
jtwo blades. It is a usual practice to score the bark of the 
~~I -------------------------------------------------
1
1,: 3non Christlieb, ''The Reed Problem: A treatise on the 
!Manufacture of Bassoon Reeds, n The Woodwind Anthology, 
i!Rudo S. Globus, editor (New York: Woodwind Magazine, 1952), p. 73. 
I 4 
Chap. III, p. 56. 
5christlieb, The Woodwind Anthology, p. 73. 
6Ibid., P• 74. 
I! 
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II 
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I cane on the part that will form the tube so that it will bend 
fevenly when formed around the mandrel. When well made, the 
I 
[round end of the tube changes by degrees to a symmetrical oval 
llat the first wire. Christlieb oataloe;ued a series of possible 
[j asymmetrical shapes and their results. He found that when one 
I side formed in two flat angular planes at the first wire instead 
,,of half an oval, the blade felt stiffer and there was a danger 
i 
of overcompensating by scraping it too thin.7 He found that 
it was of some help to put on an extra temporary wire just below 
the first, twisting it on the opposite side from the first, 
which acted as a counterbalancing force. He found that the 
best method for forming a symmetrical tube was the old 
Almenraeder method of binding the halves with a cord before 
putting on the wires (see Chap. III, p. 54) and slowly inserting 
a heated (not red hot) mandre1. 8 
The changes in reeds and embouchure have been many 
throughout the time which the bassoon has been in use. For the 
sake of clarity, each individual type of change (material, size, 
lshape, scrape, etc.) will be treated separately. 
II The cane from which the reed is made has been the 
li 
1
1
) source of more discussion than any other single i tern in reed 
i! making. Even the ancient Greeks had their pet theories about 
I' ( II which type of cane from a certain stand was the best see Chap. 
II I I I , p. 1 ) • 
II 
It seems evident from the description that the 
'--------------------------------------------------------------
7 Ibid., p. 74. 
;. 
'I II 
II 
~c- --- ·-······ --
lltype of cane the Greeks used was different from that used for 
!modern reeds, or at least was grown under different conditions. 
I jModern reed cane is grown in dry sandy soil; while Greek cane 
I 
llwas grown along the shores of lakes, or in the water. In 
Jsexteenth century literature there are references to Meerrohr, 
I 
lor "lake cane", which would again infer a different type of 
i 
1
icultivation than that of modern reed cane. 9 The geographic 
,I 
I! source of the cane has been the Mediterranean areas of France, 
67 
II Spain, and Italy. The favorite source of cane during the late 
f1
1
eighteenth century seems to have been southern Italy (see Chap. 
iii II, p. 48); during the middle of the nineteenth, Spain and Italy 
II 
II (see Chap. III, p. 51); although through both of these centuries, 
jFrance was also known as a good source. At present, France is 
I 
the preferred source of cane. The cultivation of French cane 
[Centers around the town of Frejus on the French Riviera. 10 
I 
!since the second world war, cane has been cultivated in the 
!iuni ted States and Mexico, but 1t is too early to make lasting 
I, 
1lj udgements on the results. 
i Some cane 1s clear golden-yellow 1n color; other cane 
!is mottled with tan to almost black markings on the bark. 
!Although some see an almost cabalistic significance in the 
lfamount and variety of these markings, Almenraeder said they 
ii 
[i
1
were without effect on the quality of the cane (Chap. III, p. 51) 
I 
1----------------------------------------------------------------
l 9 
Ji Bate, The Oboe • • • , p. 18. 
II' 
10Ibid., p. 17. 
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land recent investigation seems to bear out his judgement. 11 
~~ Early bassoon reeds were made on staples such as are 
~~used on English horn reeds at present (see illustration, Chap. 
~~III, p. 42). The staple described by Talbot (Chap. III, p. 43) 
1iwas almost two inches long and was evidently curved. The use 
II 
I 1of these staples seems to have died out sometime during the 
I 
learly eighteenth century. 
'I 
I 
I The size of the reed has varied greatly, but with a 
!general tendency toward smaller and smaller width and length. 
\The width of the tip of the reed varied as follows: 
!Talbot - one-half inch. 
I 
IOzi - twenty-three thirty-seconds of an inch. 
IAlmenraeder-- eleven-sixteenths of an inch. 
/Weissenborn - five-eighths of an inch. 
!Modern reed - nine-sixteenths of an inch. 
i 
11 Aside from Talbot's very narrow reed, these measurements show 
Ia steady decline in width. 
r The complete reed lengths available are: 
,1
1 
Cugnier - two and one-half to two and seven-eighths inches. 
I,Ozi - two and one-half inches. 
I 
i !Almenraeder - two and thirteen-sixteenths. 
I 
11 Jancourt - less than two and one-half inches (the exact size 
l ~ 
11----------------------------------------------------------------l 
I llwaldemar Bhosys, nThe Reed Problem, n The Woodwind 
!Anthology, Rudo s. Globus, editor (New York: Woodwind Magazine, 
11952), p. 87. For another view see Wallace R. Tenny, 
I "Clarinetist's Dilema, 11 The Woodwind Anthology, p. 28. 
i: 
li 
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!is unknown, but the strip of cane from which the reed is to be 
,i made should be nnearly five inches long, "12 so that the 
II 
1Jfinished reed must be less than half as long). 
Weissenborn - two and five-sixteenths inches. 
Modern - two and one-fourth inches, more or less. 
Again, there is a general decrease in size of the reed, although 
note should be taken of the very long reed made by Almenraeder. 
Anthony Baines has included a photograph of three bassoon reeds 
in his book on woodwind instruments.13 The first of these is 
an English reed from about 1810, which is slightly over two 
and one-half inches long. The second is an English reed from 
about 1890; which is slightly more than two and one-quarter 
inches long. The third reed is a modern German reed which is 
slightly more than two and three-sixteenths of an inch long. 
Again the general shortening of the reed is clear. 
Unfortunately, no exact information about the lays of 
early reeds is available. Ozi's scrape started about three-
quarters of an inch from the tip; and Almenraeder's about seven-
eighths of an inch from the tip, very short lays for reeds of 
such length. This small proportion of the total length of the 
reed found in the lay is one of the most striking differences 
between these reeds and modern ones. It is not clear how long, 
the lay is on Weissenborn's reed, but the first wire is one and 
12chapter III, p. 58. 
13Baines, Woodwind Instruments ••• , Plate VI. 
--~---------~-·-
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\; 
fone eighth inches from the tip s:-~ha_t_ the lay ::t :e -~=rt=er=7=0=-=n==-~ 
I! than that. Modern reed lays are about one and one-eighth 
It inches long, or less. 
II 
1; It is difficult to evaluate the measurements given by 
II Talbot since he gives no information on how far the staple is 
li inserted into the reed or how many wires the reed has. It 
II 
llseems that the reed described may be of the type shown in the 
II I 
\IMersenne illustration. If Talbot's dimensions are applied to 
liMersenne 'a illustration, the relationships of length to width 
li seem to agree. If such is the case, the distance from the wire 
1\to the tip of the reed would be slightly more than seven-eighths 
liof an inch. Of course, all of this is only conjecture, since 
!Talbot does not say how many wires there are on his reed. 
I 
1! All of the methods make clear that the length and width 
/lor the reed is variable, subject to the instrument and the 
lplayer. The effect of the cavity of the reed, the size of 
I 
I 
iwhich is the result of the length and width, has been discussed 
1/in an earlier chapter. 14 Ougnier stated that a reed that was 
li too long or too short would play false •15 Almenraeder stated 
II II 
1
that a reed that was clear on one bassoon would play out of 
I 16 ltune on another. Quantz showed his intimate knowledge of the 
I 
1
1 problem and his practical understanding of the acoustical 
I 
I 
1--------------------------------
1 l4chapter II, p. 28. 
I 
,I 
II 
I! 
15chapter III, p. 46. 
16chapter III, p. 50 
1 11 
llprinciple involved when he stated: "If the front of the reed is 
11too wide and too long, the high tones become too low in 
jrelation to the low tones; but if it is too narrow and too 
I< 
I short, they become too high. nl7 
I 
; Mersenne' s illustration shows a whole family of double 
Jreed instruments, all using the same style of reed.18 All of 
li 
lithese, except for the bassoon, became obsolete during the 
I 
!Baroque era. At the time that Mersenne published his book (1635) 
I 
Jmany of these instruments were already going into eclipse. It 
lis easy to understand why an instrument such as the bombard ( AUJ) 
f 
[would be superseeded by the bassoon because of its unwieldy 
I 
I shape and size; and why the alto and treble shawms (I M and tJO), 
II j/wi th their raucous sounds, would disappear. Harder to 
li understand is the disappearance of the rankett or cervelat { 3S) 
IJand the courtaut or sordune ( ~))). Their demise probably has 
Ito do with the fact that both of these instruments had 
i 
I !cylindrical bores. In the Renaissance, when even instrumental 
I 
!lmusic had a rather narrow compass and the instruments were 
I 
,I 
I' 
If 
fmade in matched consorts, it was possible to select members 
I lof the consort which would be able to play any part without 
I 
17chapter III, p. 44. 
18chapter III, p. 42. 
I: 
j! 
I 
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the necessity of overblowing.19 With the wider ranging 
instrumental parts of the Baroque, only those instruments which 
could overblow the octave had the necessary range to perform 
the new music. The rankett and the courtaut were both 
cylindrical bore instruments and so would overblow at the 
twelfth. 20 Since there are only eight or nine diatonic notes 
in the fundamental range; when the instrument was overblown 
there would be a gap of four or five notes between the two 
ranges. This unsatisfactory condition probably led to the 
I 
discarding of all such instruments which could not be adapted 
to the new musical style. 
li 73 
!I that remained to develop a double reed type which would best 
\1 play that particular instrument in tune in the upper registers. 
[i It was probably at this time that the second wire appeared on 
[I 
jj the bassoon reed. 
II It is by the adjustment of the two wires and their 
i! spacing in relation to each other that changes in the shape of 
J!, the interior of the reed are made. These adjustments also 
li affect the resistance of the reed, thus allowing more or less 
I 
1 freedom in changing the size and shape of the interior of the 
11 reed by embouchure pressure. 
li 
The second wire has little effect 
I' 
11 on the arch of the blades; this being almost exclusively the 
11 result of the amount of cinching and side squeezing on the first 
I 
)wire. 22 The second wire can control the amount of opening of 
lithe tip of the reed. This is done by using the first wire as 
II a fulcrum: if the second wire is squeezed on the top and bottom 
i (in the same plane as the lay of the reed), the reed opens at 
the tip; if thersecond wire is squeezed at the edges of the 
reed, the tip of the reed closes. Naturally, the tip of the 
reed may be opened or closed directly by squeezing the top and 
bottom or sides of the first wire; but the arch of the reed 
and the whole shape of the interior cavity would change, 
I 
improving or impairing the response, depending on the particular 
circumstances. If the top and bottom of the first wire are 
22spencer, The Art of Bassoon Playing, P• 37. 
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1 
lsqueezed too much, the opening from the blades to the throat 
74 
.lor the reed will be choked off. 
If 
Early tutors do not discuss squeezing of the wires. 
lo zi mentions the tightening of the first wire to close the reed, 
I 
but says it causes the reed to give ''a sound like a comb. tt23 
Almenraeder says to squeeze the second wire if the reed is too 
open, and to squeeze the first wire on the sides if the reed 
lis not open enough. 
Ito close the reed as 
!Weissenborn mentions 
He warns against squeezing the first ring 
it closes the inside of the tube. 24 
only the first wire for making adjustments 
I lof either type. 
! Another means of adjusting the reed is by moving the 
I 
!first wire forward toward the lay of the reed or backward 
i toward the second wire. Ozi mentions that when the wire is not 
far enough up toward the blade, the reed opens too much. 25 
IIAlmenraeder B!lYB that if too much wood has remained in the area 
l1of the first wire during the gouging process, the lower tones 
I 
on the instrument will not speak easily. He suggests moving 
the first wire back toward the second to correct this fault. 
When too much wood has been gouged from this area and the high 
tones do not respond, he suggests moving the first wire up 
23chapter III, p. 49. 
24chapter III, p. 54. 
25chapter III, p. 49. 
I' 
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II toward the blades of the reed. He warns that the wire should 
'I 
l\be moved as little as p:>ssible and is best left in its original 
I place. 26 It is interesting to note in this connection that 
I 
iAlmenraeder speaks only of removing the bark and smoothing any 
I 
11 rough sp:>ts on the outside of the reed. All other scraping of 
\1 the reed was to be done on the inside of the reed before the 
II reed was assembled or with flattened Dutch rush pushed up inside 
i 
!the blades after it was assembled. 27 The only exceptions to 
,I 
11 this are removing a little of the wood on the sides and rubbing 
!the reed with rush occasionally for the first few days to 
i 
!counteract the natural tendency toward stiffening in a new reed. 
I 
lit seemed very important to him that the wood just beneath the 
I 
I i bark remain on the blades. All other reed making methods are 
I 
II qu1 te different in that moat of the scraping is done on the 
1 outside of the blades after the reed is assembled. 
I 
I 
1 The third wire which appears on modern reeds, under the 
I
ll ball of the binding, seems to be a modern innovation since it 
~~ 1s not mentioned in any of the methods examined. Its only 
~;function is to assist the binding in preventing the tube of the 
: 
treed from being split apart by the force of the reed being 
,! 
11 fixed on the crook. It performs this function so well that 
li 
lisome bassoonists have dispensed with the binding, as mentioned 
I 
:earlier. 
i 
26chapter III, pp. 56-57. 
27chapter III, pp. 52-56. 
li 
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,I 
The suppression of higher harmonics in the sound 
I[ spectrum by 28 means of lip damping is of great importance. 
1 amount of damping caused by the lips is intimately bound up 
I 
I 
The 
11wi th the type of the reed and the placement of the lips on the 
!ireed. Due to the variety of sizes and shapes of reeds and the 
1
/variety of embouchures, it is difficult to generalize on the 
!effects of the various lip placements on the reeds. Cugnier 
I !mentions that a reed must not be held too near the tip as this 
76 
lmakes the tone thin and whistling; while holding too close to 
~~the wire causes the sound to become hard and harsh. 2 9 Oz1 and 
1[Jancourt say the reed should be held one-sixteenth and one-fifth 
!lor an inch from the first wire, respect! vely .3° Almenraeder 
[says that the reed should be held halfway between the tip and 
i 
lthe first wire. 
I 
II A point of discussion in almost all of the tutors is 
II 
'I !Whether to place the reed between the lips at an oblique angle 
I 
I !lor not. Division on the issue seems to be along national lines 
l!wi th the French being in favor of the oblique position and the 
I 
!Germans being against it. Although the oblique position seems 
! 
Ito have no modern currency, it was popular for a long period 
'I 
lor time. Q.uantz mentioned it, adversely, in 1762; and it was 
!commented upon, with approbation or scorn, in every tutor from 
I jthat of Quantz to that of Jancourt and Bordogny printed in the 
[ ______________________________________ __ 
28see Chapter !I, p. 30· 
29chapter III, pp. 46-47. 
30 
\! 
II 
-r !late nineteenth century.31 77 The use of such an oblique position 
! 
lwould necessitate very thin blades on the reed. This is born 
lout by Cugnier's mention of the fact that the position was 
I 
!necessary because the blades would close completely if the reed 
I 
was held flat in the mouth.32 A comparison of the thickness of 
the gouged cane of Ozi and Almenraeder shows that Ozi's cane was 
twenty-thousandths of an inch thick and Almenraeder's was about 
seventy-eight thousandths of an inch thick.33 Modern cane is 
!gouged to about fifty thousandths of an inch thick and the 
I 
I 
!lay of the reed near the shoulders is about twenty-eight to 
I 
tforty thousandths of an inch thick. Modern French reeds still 
if li tend to be somewhat thinner in the lay than American and 
~~German reeds, but probably noi to the extreme extent of Oz1 'e 
!I reeds. 
!1 Other comparisons could be made, but in light of the 
'!foregoing, it becomes obvious that any attempts to revive the 
f 
lolder forms of the bassoon or to play on the older models still 
lin existance will have to be accompanied by redevelopment of the 
[skills of making reeds in the older manners and rediscovery of 
I 
!older embouchure techniques. 
I ~~-----3-l_I_t_i_s_n_o_t_c_l_e_a_r_i_f_i_t_w_a_s_t_h_i_s_t_h_a_t_O_zi_w_a_s_s_p_e_a_k_i_ng_ 
!!of (Chapter III, p. 49) or if he was referring to the angle of 
'lltilt at which the reed entered the mouth, e.g. whether the 
tback end of the reed was above or below the level of the blades. 
li 32chapter III, p. 46. 
II 33ahapter III, pp. 48, 55. 
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CHAPTER V 
BASSOON TONE QUALITY AS REVEALED 
BY HISTORICAL EVIDENCE 
The Wedding-Guest here beat his breast, 
For he heard the loud bassoon.l 
In the final analysis, it is the mental conception of 
I 1tone held by the performer which is the main determinant of 
I: 
ilwhat sort of sound will come from the instrument. In spite of 
I 
!copious evidence to the contrary, it is the familiar couplet 
I iof Coleridge which has governed the concept of older bassoon 
I 
!tone. One writer has stated: 
I 
i The sausage bassoon [rankett] • • • was a specially 
1
·:
1
,,' noisy member of the family, therefore we can speculate 
that possibly the sausage bassoon was the LOUD bassoon 
I' heard by the guest in Coleridge 1 s "Ancient Mariner?"2 
!This statement was made in spite of Praetorius' clear 
I 
I information to the contrary .3 
I 
I 
I From references made to the tone of the instrument 
I ~~-----1-s_am_u_e_l_T_a_y_l_o_r_C_o_l_e_r_i_d_g_e_,_"_Th_e_R_im_e_o_f--th_e_A_n_c_i_e_n_t _ _ 
Mariner, n The Vikins Book of Poetry of the English-Speaking 
World, chosen and edited by Richard Aldington (New York: The 
II Viking Press, 1941), p. 680. 
'i 2Benjamin Kohon, "The hi story and Musicology of the 
!Bassoon," The Woodwind Anthology, Rudo s. Globus, editor 
1 (New York: Woodwin:l Magazine, 1952), p. 37. 
I 3see Chapter IV, p. 72. 
I 
I 
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i 
!through the centuries, it is apparent that the bassoon has 
I 
always had to fight to be heard in any large ensemble, just as 
it must at present.4 Praetorius said of them: 
Bassoons and Dulciana • • • are generally so named 
without differentiation ••• 
In their lower range and in tone, dulcians are similar 
to the basset bumbarde, though still quieter and softer; 
79 
and perhaps it is from this loveliness of sound that they 
are called dulcians - from dulcisonantes, or sweet sounding.' 
I Roger North, an English critic who wrote a series of 
!essays on music during the years c. 1695-1728, had this to say 
I 
I 
II 
/I 
li I 
I 
I 
of the bassoon tone as heard in an opera orchestra. 
As to the instrumentall part, it seemed to me that the 
orchestre was under based. Of that part, the chief were 
bassoons, which have more of the sound than the effect of 
a base: for being sounded onely by small reeds the force 
is weak, and doth not urge the other instruments, as 
double violls doe.0 
Two o1' the greatest authorities of the nineteenth 
icentury were Hector Berlioz and Richard Strauss. In Berlioz's 
I 
!Treatise on Instruments, as revised by Strauss the following 
I 
'is found: 
I 
I 
I 
I 
I 
I 
The bassoon is of great value in the orchestra on 
numerous occasions. Its tone is not very strong and being 
devoid of brilliance or nobility, has a tendency toward 
-II 4cf. Ottmar Schreiber, Orchester und Orchesterpraxis 
in Deutschland zwischen 1780 und 1850 (Berlin: Junker und 
IDuennhaupt Verlag, 1938), p. 174. 
1 
5Praetorius, Syntagma Musicum, p. 38. 
J 6Roger North, Roger North on Music: Being a Selection 
ilrrom his Essays Written During the Years c. 1695-1728. Transcribed 
'
!from the manuscripts and edited by John Wilson (L:>ndon: Novello 
and Co., Ltd., 1959), p. 274. 
jl 
d 
i! 
li 
jl 
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li the grotesque. 7 
I 
'I 
I 
I 
I 
The same problem has been discussed by an eminent 
!contemporary American bassoonist, Leonard Sharrow. 
i 
I 
i 
Every bassoonist is bothered by the dull sound, the 
veiled quality. It is often extremely hard to project a 
solo, unless the scoring is extremely thin. The moment 
80 
I 
rl 
il 
the accompanying orchestration richens, it:_ is almost 
imperative that the bassoonist play a solid forte in order 8 to make himself heard. Even in Mozart this problem exists. 
[: Of course, all of these writers were speaking of good 
I! bassoon tone. A bassoonist could always make himself heard by 
II ilmeans of a bad tone with an overabundance of reed harmonics. 
I! 9 1jSuch tones were then known as "snuffling" and "goaty." 
I -i Ernest Wilhelm Wolf heard the Stadthoboisternorchester of 
I 
[ Luebeck in 1782 and made the following comment on the bassoon 
I 
1 tone. 
I 
I 
I 
Die Fagotte knorrten einen Bass wie alte, grosse 
ungeschmierte·Thueren und Thore knorren, wenn man sie 
oeffnet oder zumacht. (The bassoons rumbled a bass like 
big, old ungreased doors and gates rumble when one opens 
or closes them).lo 
Another evidence of the small tone of older bassoons ,I 
1
1
t li is the large quanti ties of them used in the orchestras of the 
If Rococo and Classical periods as compared to the present. 
'1----------------------------------------------------------------
l 7Hector Berlioz, Treatise on Instrumentation, enlarged 
land revised by Richard Strauss, translated by Theodore Front 
II (New York: Edwin F. Kalmus, 1948), p. 190. 
II 8 I Leonard Sharrow, "The Bassoon is Archaic: the Need for 1 1~ a New Instrument," The Woodwind An tho logy, Rude S. Globus , 1 editor (New York: \voodwind Magazine, 1950), p. 71. 
Jr 
1 9Baines, Woodwind Instruments and their History, p. 289. 
10 Schreiber, Orchester und Orchesterpraxis ••• , p. 174 
j: 
I ll 
~~chreiber has cataloged the instrumentation of 158 orc:estras- 81 
I land of 52 festival concerts given in various parts of Europe 
~etween 1780 and 1850.11 Carse has gathered the same sort of 
!information for orchestras ~uring the whole of the eighteenth 
century.12 These lists show that the common ratio was about 
~three bassoons to about twenty strings. According to Quantz, 
!there should be one bassoon for an orchestra of nine string 
players, two when the number of strings reached twenty, and a 
ratio of two bassoons to every eight violins in a larger 
lorchestra. 13 Although all of the orchestras listed had 
~~assoonista, parts for the bassoon alone do not appear as a 
I 
regular feature of orchestral works until the end of the eighteen 
century. Evidently, all of the bassoons played the bass line 
along with the rest of the continuo instruments whenever the 
!orchestration was full and the other wind instruments were 
I 
I 
[playing.l4 
The construction of the bore and finger holes of older 
!bassoons also shows certain characteristics which support the 
!idea of a softer tone quality. An interesting study of bassoon 
design made by means of X-rays of early bassoons has shown 
11rbid., PP· 100-117. 
~2Adam Carse, The Orchestra in the XVIIIth Century 
(Cambridge: W. Heffer and Sons, Ltd., 1940), p. 33 et passim. 
13rb1d., p. 124. 
l4IB!S·· p. 125. 
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1
1 them to have a bore that is wider at the crook and narrower at 
\the bell than present-day instruments.15 Fraising is a common 
lloccurance on these instruments. The author sums up his findings 
I! as follows: 
'I 
I 
II 
I 
The smaller note-holes in the lower part of early 
examples, coupled with the fully choked bell, are the 
principal factors which contribute to the curio~gly soft, 
bourdon-like tone-quality of these instruments. 
The bassoon has shared in the general rise of 
orchestral intensities through the centuries, but has always 
remained one of the softer voiced members of the ensemble. 
Although acoustically and mechanically faulty, it is one of the 
most interesting, and in the hands of a fine player, one of the 
most beautiful of instruments. Much of its charm arises from 
!its great variability and the very personal nature of each 
i instrument. 
r 
II 
if 
I 
I [------------------------------------------------------------
1 l5Eric Halfpenny, "The Evolution of the Bassoon in 
!England, 1750-1800," The Galpin Society Journal, Vol. X, pp. 30-
139. 
I 16rbid., 
1 ---- P• 32. 
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